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Chemico venturi gas scrubbers have proved highly suc- | 
cessful in solving air pollution problems in a wide variety | 
of industrial applications. More than 400 venturi units 
have already been installed to clean up dust, fume and 
mist problems in the iron and steel, chemical, petroleum, 
metals, minerals, fertilizer and paper industries. Chemico's 
venturi scrubbers combine simplicity of design with very 
high efficiency—up to 99.95% in some applications. 

Chemico Bulletin M104, illustrated here, gives a cor ‘- 
plete description of how venturi scrubbers operate ai d 


where they are now in use. Address your request for tl s 
brochure to Department GSA at the address below. 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 
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kartzell belt-drive duct fans 
withstand heat and moisture 


to keep production lines rolling at California Vegetable Concentrates, Inc. 


The fan or blower which does an adequate job 
under routine operating conditions won’t neces- 
sarily stand up when the going gets tough. Hart- 
zell air moving equipment is designed and built 
with a plus capacity that allows it to take rough 
jobs in stride. 


Typical of the unusual jobs which are a nat- 
ural for Hartzell fans and blowers are these 
installations at California Vegetable Concen- 
trates, Inc., Modesto, Cal. The top photo shows 
two of the five 44”, 3 h.p. Hartzell belt-drive 
duct fans which exhaust 26,200 cfm of hot, wet 
air from a belt-type continuous vegetable dehy- 
drator. 


The lower photo shows four 48”, 10 h.p. Hart- 
zell belt-drive duct fans which supply heated air 
for a tunnel-type dryer. Each of these fans 
moves 30,800 cfm thru a gas fired heater (shown 
at the top of the stack). These fans are exposed 
not only to the high temperature of the entering 
air but to extreme radiant heat from the burners 
themselves. 
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Fan failure here would cripple the entire 
operation, but the customer reports that in 15 
months of operation these fans have required 
only a minimum of routine maintenance. No 
damage due to heat or moisture has yet been 
detected. 


For specific recommendations on how rugged, 
reliable Hartzell fans and blowers can help you 
solve your air moving problems, get in touch 
with your nearby Hartzell field engineer. If you 
don’t know him, drop us a line for his name and 
address. 
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o's 
ry These installations were handled by the Hart- 
zell field office at Santa Clara, California; 


P. O. Box 144, phone Cherry 3-3217. 
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here’s a complete line of air moving equipment designed and built specifically for industry 


Other famous Hartzell products include 
lable and full feath g propell 

for light aircraft, crop drying equipment 

and farm ventilating fons. 


| ' PROPELLER FAN COMPANY « 66 Th Bivd. Piqua, Ohio 
H A R T Z E L L Div. of Castle Hills Corp, A Member of AMCA Sectnealten Olas in Principal Cities 


AIR ENGINEERING, MAY, 1959 


Bas : - 3 es tae Be kis . aa 4 Te eee 
rie ie “ : : a Lg : ae a : PPO: 1 Wes 
‘ - Seen . = 
ee : 
= a 
ie 
a 
+ ae 
oe 
eS 
ae 
oc be 
aa 
Sat 
1 
= 
eee 
re 
po 
af 
al 
— s 
: Rat a (cer ‘ pe 6 A et 
: ae " FA 4h (Belge Fs eos 
Se ft ee 
. p eat 4 | bes 3 
Ne 4 i oe 
Wik | Ne ee Bt 0 
i 3 , Ug : ' . 
j ; SS i] 
ties oe 
4 si a : 
, a 4 y: Jz ; 
Ae: : | a” : 
oo Ri ~ Ub tE ey; £4 
ws ‘ e Ye 
x \ 
ce \ 
— ame 2 . . 
oo - — 2 
as “ges if — 
* eae He 
a Pea oe” je 
ed 3 is es : ‘ 
es so to ie i ee ~ mh 4 
ee] “ys. a j i rn «Pe gntttlnepen dl a git 
i be es cee = 1 ee es 
ay | i i immune be 
- as “i 2a i : iti eee a En Ee 
§ .| 
; 4 
- c 
: nea *. 
~~ . ja sm 
. eee - * 
ae ae ex s LEBEL x, — 
} ; ie Fs * ‘ 
F f Y —. e fi a ee ey ® ge erat) 5 ; 
- " i Bt < Baye Bei ny, i 
ee | Riba . ad . E A * 
; “a po. ee — ee ee SEA 4 
; 7 as, ‘ ee Pie | eg ; ee 
. oo . a ‘> * - i oe #. i 3 —. | ff : 
iy ee. a ‘ Se Loe a ae . ay H 
3 a sid 4 bs ; 4 we 4 % 4 z 
4 2 te : 4 : oe . 
a Pa ; = x 
oe —e j j “s 
es : ; ; . ; as “ 
Xa * a © i = 
‘ = em EE ee. he * fs ; 
j i =o sin — = me. pam 
; “ Bs hia! a “a ms — Ee: Pe i? 
‘ag 
J 
. 
—— TE TTT otto ae : : 
~ se, ag i i 
. 3 og eee . 
* . ‘ r 
jeer ag? ij ‘ gr Re ea! “ " tig = 
* ids bs } ee eg hag - 
Bi tye i EEE stat ES 2 tt Sais ct ae Lata ailasiaadiaaet naa Ss ae ae ‘ 
ty a 
* 
i 
/ > >> )8 ws 
: ~ 
fYRY ~~ ix (»® ; 
t é if, tp 
: 3 f ¥ . 
5 » ll ~ a 
‘ “4 ARTZ! ay : im Pe 
P Jey 2 
\ . TZE ; 
4 4 } Qy NGYOY b- 
cil a? 4 
is morttt ‘5 
bs Be 
: : He 
‘6 
+ 10 : 
. of 
ee. 
eX 
am : 
r . SS ae _ < 2 - ° 7. tan 


PORTABLE 


instrument with 
laboratory 


ACCURACY 


MEASURES 
low air 
velocities 


.-) 
lbnor THERMO-ANEMOMETER 


Here is a rugged, self-contained, battery-powered 
instrument with all the ideal features required for 
accurate environmental testing of difficult low- 
range air velocities. Simple to use and direct read- 
ing at a glance. 

Featuring high and low scale ranges, this unit 
covers velocities from 10 to 2000 fpm. Unaffected 
over a wide range of ambient temperatures, the 
Thermo-Anemometer gives unequaled service in 
studying problems of stagnation, flow of undesir- 
able gases, contaminated dusts, inequities of air 
distributing systems, etc. 

This precision-made instrument can quickly 
save you many times its modest price through 
elimination of lost time, errors in design and loss 
of control. Write for Bulletin 913 


Illinois Testing Laboratories, Inc., Room 570, 420 N. LaSalle St., 
Chicago 10, Illinois 
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E LEexA U STi (Non-metallic, flexible) 
HOSE 11 to 36 ins. 1.D. 
® (Non-metallic, retractable) 
DUCT 3 to 36 ins. 1.D. 
(Metallic, hand-bendable) 
PLICA TUBE % to 2 ins. I.D. 


TO COOL, HEAT, DRY, HUMIDIFY 
EQUIPMENT AND MATERIALS 


They move AIR efficiently . . . economically .. . by pressure or 
suction. Lowest in initial cost... easiest and quickest to install 
. durable in service. Solves duct design problems. 


Stocks in all principal cities. 


THE FLEXAUST COMPANY 


DEPT AES, 100 PARK AVENUE, NEW YORK 17, N. Y. 
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Editor: 


I received a copy of your new magazine An 
ENGINEERING from a friend of mine, and was venj§ 
pleased at what I found between the covers. We 
have had a need for a good publication such as this 
and I have recommended that our company subscribe} 


Under your article heading of “Meetings” I was 
very interested in the American Society of Heating} 
Refrigeration and Air Conditioning Engineers, Lake} 
Placid, N. Y., June 22-24. 


If it is possible, could you send me the name of 
the party in charge, or have them forward all perti-| 
nent information about the program. 


Leon Wilcox 
Chevrolet-Flint Manufacturing Div.§ 
Flint 2, Michigan 


Editor: 


The first issue of your publication, Arr ENGINEER-§ 
ING, has just been routed over my desk and I find itt 
most interesting. I would like to request that my 
name be added to your mailing list. 


I am looking forward to future publications as I] 
feel that they will be of much benefit to the personnel} 
of the four engineering departments over which I amjj 
in charge. We have a Mechanical Engineering De-j 
partment, an Electrical Engineering Department, a} 
Civil Engineering Department and a Metallurgical 7 
Engineering Department. 


I sincerely feel that a great many of the articles} 
which you no doubt will be publishing in the coming} 
months are going to be of great interest to us. 


N. L. Isenhour, Superintendent 
General Engineering Departments} 
Union Carbide Nuclear Company § 
Oak Ridge, Tenn. 


Editor: 


I just received No. 1, Volume 1 of Arr ENGINEERING ; 
with the glamorized cover, and, as I expected, it} 
looks great! 


The initial issue establishes an extremely high} 
level quality standard to be maintained, and I feel} 
certain that you have not shot your wad on the first | 
issue. 


Congratulations and sincere best wishes for its 
successful future! 


S. I. Rottmayer 

Samuel R. Lewis & Associates 
Consulting Mechanical & Elect*ical 
Engineers 

Chicago 5, Illinois 
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DEDICATED TO THE SCIENCE OF AIR POLLUTION CONTROL « AIR 
MOVING « AIR CONDITIONING 


wap es tant oe SUNT 


FEATURES 


Fan selection for high velocity systems 19 

How air scrubber is applied in chemical and plating fields 23 
Dow burns waste without smoke, odors 26 

The meaning of CLEAN air 29 

The Air Pollution Control Association works for industry 33 
The 25th annual meeting of APCA 38 

Dust-free air for gyroscopes 40 


What's new in industrial ventilation 43 


DEPARTMENTS 


News of the Industry 


Meetings 


Due to space limitations the 
article on Lateral Tank Ven- 
tilation and Uranium Dust 
‘ Collection will not appear in 
New Appointments this issue but will appear in 
the June issue. Hd, Note. 


New Literature 


AIR ENGINEERING is published monthly by Business News Publishing Company, at 450 West Fort Street, Detroit 26, Michigan. Subscription 
Prices: United States, Canada: $3.00—1 year; $4.50—2 years; $6.00—3 years. Foreign: $5.00—1 year; $8.50—2 years; $12.00—3 years. 
Single copies 50 cents. Accepted as controlled circulation publication at U. S. Post Office, Detroit, Michigan. First issue April, 1959. 
* CHANGE OF ADDRESS. Notify AIR ENGINEERING and your local post-office of both your old and new addresses including postal 
zone numbers by 12th of preceding month. ® CONTENTS COPYRIGHT 1959 by Business News Publishing Company. Reproduction of material 
may not be made without written permission of the publisher. 
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Micro-Particle Classifier No. 6000 with totally 
enclosed 220 volt, 3 phase motor operates at 
3500 rpm. 16" high x 16%" diameter 


Cy 


Quickly determine sub-sieve particle sizes with 
scientific accuracy. The No. 6000 Dietert- 
Detroit Micro-Particle Classifier is widely used 
throughout industry for pre-testing dust col- 
lector needs, for determining the separating 
efficiency of air cleaners, for particle size 
control in many industrial processes and for 
scientific studies of fine materials. Mineral 
flours, metal powders, abrasives, fly ash, 
chemicals, drugs, etc., can be classified into 
eight fractions below 60 microns, (materials 
above 60 microns can be retained for sieve 
analysis). An eight-fraction analysis can be 
completed at the rate of 15 minutes per 
fraction by unskilled operators. Fractions are 
precisely defined and may be retained for 
accurate study. Gentle sifting action prevents 
particle fracture—assures accuracy and 
reproducibility. 


8-page catalog mailed on request 


Send me 8 page Micro-Particle Classifier bulletin— 
without obligation. 


NAME 


COMPANY. 


ADDRESS. 


CITY STATE 


l ottonn 


Editor: 

I have received your first issue 
and am very well satisfied with it. 
I hope you can maintain the level. 

Bernard K. Edwards, 


Mechanical Engineer 
Maspeth, L. I., New York 


Editor: 

You have done a fine job with 
your first publication. 

Good luck and many successful 
years ahead. 


Jim Stecklow, 
Consulting Engineer 


Editor: 

We are impressed with new AIR 
ENGINEERING — to the point it’s 
been made required reading for all 
our sales engineering personnel. 

Drayer-Hanson is proud to be a 
first advertiser in such a wonder- 
fully conceived and executed pub- 
lication. 

Congratulations! You are filling 
a real Industry need. 


Irvin Secord, Sales Manager 
Drayer-Hanson, Division of 
National U. 8. Radiator Corp. 
Los Angeles 54, California 


Editor: 

Congratulations on the fine edi- 
torial content of the first issue of 
AIR ENGINEERING! 

I have just finished reading the 
April ’59 issue which came in this 
morning’s mail. 

I shall look forward to each 
month’s copy of AIR ENGINEERING. 


Daniel K. Coyle, Vice President 
& Chief Mechanical Engineer 
Design Associates, Incorporated 
Sacramento 14, California 


Editor: 

We consider our subscription to 
AIR ENGINEERING as the best in- 
vestment we can make in keeping 
us informed as to developments 
and trends in the industry. 

Thank you very much for a fine 
and up to date publication. 

Lots of good luck. 

Eugene O'Sullivan, 

Sales Engineer 

Stoddard Industries, Inc. 
Chicago 22, Illinois 


Use Communications Center, 
page 35, for requesting more 
information about articles, ad- 
vertised products, literature, etc. 


Editor: 
You are, for my dough, entering 
a new and much needed field, that 


of bringing a lot of this materialj 


together. 

I don’t envy your job, but maybe 
you are the ones to get across the} 
gospel of “clean air” so that thej 
machines we build will be our 
servants, not our executioners. 

J. 8. Miller 
Consulting Engineer 


Editor: 

We have been telling | our patent | 
attorney firm about the first edi-} 
tion of AIR ENGINEERING, its scope, 
and its promise of things to come} 

The enclosed check covers a 
subscription. 

Congratulations on your Big} 
Idea behind the new achievement. 


Donald 8. Justice 


The Justice Company © 
Washington 5, D. C.F 


Editor: 


Would like to see more articles fl 
“air-pollution-proof in-| E 


on proper 
cineration.” 

Excellent magazine—we’ve need. § 
ed one like it. 


Dan Schwartz, President 


Pyro Incinerator Corporation § 


48-11 31 Avenue 
Long Island City 3, New York j 


COVER 


Piet Mondrian (1872-1944) is 
the influence behind our May 
cover. 

The Mondrian effect is 
characterized by color panels 
(mostly rectangular) outlined 
with precise, heavy lines. 

This abstract painting of air 
moving equipment is, in some 
measure, a companion to our 
April cover in that it symbolizes 
another phase of industrial air 
treatment. 


Are you an artist... 
a photographer? 


Here’s an opportunity to put | 
in art or) 


your artistic hobby 
photography to use. Send us your 
color drawing, in any medium o 
color transparency 


NEERING. 
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in any size | 
from 35 mm up. If accepted and § 
used, you will be given cover c:edit § 
and payment at regular comer § 
cial rates for your work, the month | 
your cover appears on AIR ENGI | 
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SRGIRIEERING Newsletter 


AIR POLLUTION CONTROL ¢ AIR MOVING ¢ AIR CONDITIONING 


No Place to Hide? 


Representatives of labor and industry in Contra Costa county, Calif., met 


mayb 

ss oe recently to consider withdrawal of the county from the San Francisco Bay Area 
at the Air Pollution Control District. They expressed fear that new regulations being 
e our proposed by Bay Area Air Pollution Control officials might hamper industrial 


™ development in Contra Costa county. 
gineer 
| Will You Get Cancer? 
patent ; 
it edi-| Where Do You Work, Sir? 
pit Do certain types of occupations contribute to lung cancer? Dr. Lester 
ers a Breslow of California has questioned more than 70,000 workers by mail about 
their cancer status. Occupations studied include cooks, steamfitters, monkiers 
Big with asbestos, welders, painters, lead-zinc-copper miners, marine engineers, and 
ones operators of molten metals conveyors. In addition, Dr. Breslow investigated 
ad 4 the job histories of 500 lung-cancer patients in 13 California hospitals. The 
4 cn incidence of lung cancer among those who had worked at the above-listed 
‘ occupations invariably was higher than normal. 
rticles | 
of in-j 
f How Much Can a Man Take? 
af 
id A bill requiring the State Public Health Department to find out just how 
purng P J 
much smog it takes to injure personal health was passed by the California state 
ition | assembly last month, 65 to 0. Now this state bureau must determine before Feb. 
d 1, 1960, safe air standards for both people and plants. Gov. Brown has been 
York } under fire from some critics, the Los Angeles Mirror News in particular, for not 
pushing harder and faster for state action on the problem. 
is 
lay Don't Send Your Boy to Illinois; 
is Those Fellowships, Are In California 
l 
oe Seventy students in California colleges have been chosen to pursue graduate 
studies in a new science — radiological physics. Special fellowships are being 
provided by the Atomic Energy Commission for evaluation and control of 
mur radiation hazards. 
Zes The American College of Radiology was told by Dr. George G. Manov, 
wisi technical director of Tracerlab’s Reactor Monitoring Center at Richmond, Calif., 
— that by 1969 an additional 5,000 to 7,000 radiological specialists would be 
needed, and it would take $70 million to train them. 
, ¥ These Tissues Aren't Kleenex, 
your Man — They're Yours : 
1 or 
; Ps A grant of $18,715 to extend over a two-year period has been awarded the 
| and California Arboretum Foundation by the U. S. Public Health Service to study 
edit the effect of smog on tissue growth. Dr. William S. Stewart, director, will guide 
“ pe a team of scientists through the maze of relationships between smog and its 
jon 


effect on plant tissues. Similar biochemical relationships in animal and human 
tissues are suspected. 
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And They Haven't Begun 
To Exhaust the Possibilities 


Dust Is In the Movies 


Chemical firms in the U. S. currently are spending upwards of $1.26 billion 
a year to prevent air and stream pollution from stacks, vents and drains which 
exhaust waste gases and effluents, according to Du Pont. This figure does not 
include research expenditures in “the area.” Du Pont claims it has spent more 
than $50 million for exhaust wastage control so far. 


High-speed movie cameras are being trained on mere dust by Proctor & 
Gamble Co., producer of soaps, detergents, and soap operas. McElroy’s boys 
figure that dust hood installations could become more simple if the exact course 
of dust and its pattern were known. High speed photography now enables 
Cincinnati plant engineers to know where dust is coming from and where it goes. 


Shape of dust clouds and dust sources (due to maladjustment of equipment) 
are readily seen on a screen. 


Question: What now stands between Los Angeles and an end to its smog 
problem? 

Answer: Lack of a control for automobile exhaust that will work under 
ALL CONDITIONS — and that all auto owners CAN AFFORD. 


That’s the flat statement made in the most recent newsletter issued by the 
Air Pollution Foundation of San Marino, Calif. The question is asked: 

“Does this mean that no other air pollution controls are needed now to 
reduce Los Angeles’ photochemical smog? And the answer: 

“There are no longer any SMOG-FORMING pollutants escaping from any 
other source in the Los Angeles Basin in sufficient quantity to affect our smog 
one way or the other. Elimination of these minor emissions, while auto exhaust 
remains uncontrolled, would not reduce our smog in the slightest. . . .” 

Best short cut to achieve practical control of auto exhaust is basic research, 
which would give engineers more specific targets to shoot at in their attempts 
to remove from car emissions those things which cause photochemical smog, 
declares the newsletter. 

“What can additional basic research show that isn’t already known about 
smog?” asks the Foundation. “Science does not yet know — and therefore can- 
not tell engineers —the identity of the eye irritant in smog, the phytotoxicant 
(vegetable damaging compound), the relative importance of various ozone 
formers, or the mechanism of aerosol formation.” 

Thus, the Foundation lists as its remaining basic research goals primarily 
those which relate to auto exhaust, such as identifying the eye irritant, deter- 
mining what factors are important in formation of visibility-blurring aerosols, 
determining the effectiveness of nitric oxide elimination from exhaust on 
amelioration of smog manifestations, investigating methods for inhibiting forma- 


tion of ozone and aerosols, and investigating fundamentals of lead poisoning 
of oxidation catalysts. 


Aside from auto exhaust, is the Foundation planning any other air pollution 
research? 

“Since it is convenient to do so in our smog chamber, alongside our work 
on auto exhaust,” reveals the Foundation, “we shall study the irradiation of 
common industrial solvents with atmospheric nitrogen oxides. We have seen 
no competently performed work suggesting that solvent vapors are sufficiently 
reactive to form smog. 

“In the first place, they are non-olefinic; in the second place, it is doubtful 
that they ever become mixed with the required nitrogen oxide concentration. 
However, we shall make a proper scientific investigation, under realistic condi- 
tions, and then let the data speak for themselves.” 
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EDITORIAL: 


Why Ar Condition a Factory? 


FREE AIR still can be obtained at gas stations; be good only for grazing sheep. 
but that’s about the only place you can find it However, two things happened: 


truly free any more. 1. The Germans were defeated in war but not 

No longer can we use “free as the air” for a in spirit. 
realistic simile. This situation has come about for 2. The most generous victor in the history of 
two reasons: the world, the U.S.A., supplied West Germany with 

1. Only in remote spots of the world (the South investment capital to rebuild. 

Pole comes to mind) is the air we breathe free of And rebuild they did—the finest, most modern 
impurities injurious to human welfare. In addition aggregate of factories to be seen anywhere on the 
to man-made pollutants (gaseous, liquid, and granu- globe. (Note: we said “aggregate.” Many new 
lar) pollen, spores, molds, bacteria, viruses, and American plants are equal or superior; thousands 
insects foul up the atmosphere. more, though, are older and inferior). 

2. Every day air conditioning becomes more Air conditioning was an integral factor in the de- 
essential wherever we are —factory, office, hotel, sign of many West Germany production structures. 
home, automobile. Air conditioning, of course, costs Comfort was not a compelling reason; because 
money — well spent money, let us hasten to add —but Germany has a cool, moist climate. Residential air 
it protects our health and prolongs our lives. conditioning is non-existent there. Air conditioning 

: was installed in resurgent West German plants solely 
Air Conditioning Ups Production to control humidity and insure product uniformity. 

Air conditioning is essential in factories, among Quality control results were evident right from 
other reasons, because it purifies the vital air em- ~ the start. Anyone who owns a Volkswagen, or any 
ployees breathe. This fact was dramatized for the other German export product, is a willing and eager 
Writer in, of all places, West Germany last year. boaster about its service-free durability. There are 

At the end of World War II the industrial areas few if any initial “bugs” in these products. 
of Germany were hopelessly flattened rubble. One West German manufacturers freely credit air 
could have predicted that, after the debris had been conditioning for the uniformity of their precision- 
cleared away, these former Germanic cities would (Please turn to following page) 
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STUDY JOBS FOR 
POSSIBLE LINK 
TO LUNG CANCER 


More than 70,000 workers are 
being checked to see whether their 
jobs contribute to, or make them 
particularly susceptible to, lung 
cancer. 

Disclosure of this study was 
made during a seminar on cancer 
research sponsored by the Ameri- 
can Cancer Society last month at 
Excelsior Springs, Mo. Dr. Lester 
Breslow, epidemiologist of the 
California State Department of 
Health, said he had questioned 
more than 70,000 workers by mail 
about their health status, especially 
in relation to cancer, and was 


of the Industry 


count for the marked increase in 
the incidence of that disease over 
the last 40 years. 

Thus, said Dr. Breslow, scien- 
tific investigators are checking 
occupational hazards that might 
account for “the substantial mi- 
nority” of lung cancer cases 
caused by something else. 

In addition to the mail study, 
Dr. Breslow investigated the job 
histories of 500 lung-cancer pa- 
tients who had been admitted to 
13 California hospitals. Then he 
found 500 other sick persons 
chosen at random, who did not 
have lung cancer. These were his 
controls. 

In the following table are the 
number of cases in each category 
represented by different occupa- 


In commenting on his hospital 
studies, Dr. Breslow said _ that 
while electric crane operators in 


smelting plants were rarities inj 
California, yet one percent of the| 


cancers of the lung in this series 
of studies were suffered by these 
workers. 


“They usually worked near thej 


top of the factory,” he said, “where 
the fumes accumulated. This ties 


in with the greater number of} 
lead, zinc, and copper workers who} 
have the disease. You don’t get® 


the same thing with gold, coal or 
silver workers.” 

Other points made by Dr. 
Breslow: 

Asbestos, molten metals and 


paints contain chemical compounds a 
that in use can be changed into§ 


tabulating answers statistically. tions: 

Occupations being studied in- 
clude cooks, steam-fitters and all 
others who work with asbestos; 
welders, painters, lead, zinc, and 
copper miners; workers in the 
engine rooms of ships, and oper- 
ators of overhead conveyors of 
molten metals. 

The study is scientifically signifi- 
cant because whereas some epi- 
demiologists believe that they have 
proved that cigarette smoking is a 


Occupant 
Electric crane 


Steam Fitters 


and boiler 


major cause of lung cancer, other Commercial 
scientists say that cigarette smok- painters .......... 
ing is not enough in itself to ac- REE. citersconttesies 


operators _....... 
SC 
Lead, Zinc, Copper 
workers ........... 
Marine engineers 


room workers 


compounds that are cancer-causing § 
Lung to some degree and are taken inj 
Cancer 

Cases Controls 


by breathing. 


Editorial (Cont.) 


Why Industrial Air Conditioning Is Growing 


made parts, and for improved inspection results. 

Eventually they discovered another, and un- 
expected, dividend from factory air engineering: 

Better employee productivity. 

Compared to their previous experience in non- 
air conditioned plants, absenteeism dropped spec- 
tacularly. Again, two reasons: 

1. Fewer workers became ill; 

2. The working “climate” was enjoyable. 

Tempered, filtered air has given West German 
factory employees a sense of well being, higher effi- 
ciency, greater accuracy, and: 

Improved health. 

Today West German manufacturers are compet- 
ing lustily with American fabrications not only 
abroad, but right here in the good old U.S.A. Not 
only do they enjoy a price advantage; their products 
are more uniformly dependable in many cases. 


Customers usually appreciate service-free depend- | 
ability more than they go for a lower initial price. § 

Speaking of prices, it is easy to point a limp § 
finger toward comparatively lower wage rates in West § 
Germany. Perhaps even more important is higher § 
labor productivity rates. Thanks to air conditioning, § 
output-per-man rates are tops in West Germany be- | 


cause: 


(a) Absenteeism due to illness or psychological 
unhappiness is at the lowest minimum to be found | 


anywhere; 


(b) Workers are more precise, sharper, inier- 


ested in doing a good job; 


(c) Inspection and quality control enjoy poak | 


efficiency. 


An atmosphere in which fats and - 
other food materials are under’ 
high temperatures, such as that in § 


14 : which cooks live, has a _ hazard § 
10 1 that other atmospheres do not. |} 
3 GOWT STUDY SHOWS 
COOLING UPS OUTPUT 
thos 12 6 Air conditioning definitely in- § 
creases work production. So states § 
dit 22 12 the General Services Administra- 
cen 35 21 tion of the United States govern- 


American manufacturers, please copy. Factory air | 


conditioning amortizes itself quickly, and pays of! in 
profits! 


AIR ENGINEERING, MAY, 1959 


: NS BS Le Va WE Tx vel 
; Se cous, an | tus am they, Ps pes x vet rep 
; me te teen te AS Ate Mint 
- es | 0! 
r V3 Ss ss. ss A 
Be : 
“ 
Bsur 
ue Bui 
ay : 
Pi coo 
> me! 
rae wo! 
<p cor 
sie es the 
Ssin 
a co! 
3 t : ] 
ra 
> GS 
. of 
. fai 
' tio 
= ~ ‘ 
7 in 
+, pe 
: 
| pl 
” ele 
a et 
7 
2 en 
ne 
» N 
3 7 
: of 
ce s 
i to 
a st 
= 5 oO 
7, t 
| 2 a 
pe r 
; 7" 
oe oe fe 
7 mil 
- : 
os A 
. ' 
S 
ve 
ue ue t 
; \ 
a 
. 
. { 
Ce ————(‘issCi«@*R CT 
: PC “ 
rs ‘ 2 
: ' ee | 


men, basing its conclusion on a 
report of its own study titled 
“Infiuence of Air Conditioning on 
ork Production.” 

A summary at the beginning of 
he «ight-page report states: 

“A five months’ study during the 
summer of 1957 by the Office of 
Buildings Management, GSA, in 
cooperation with another govern- 
ment agency, indicates that the 
work output of employes in air 
conditioned space is greater, on 
the average, by more than 9 per- 
cent than that of employes in 
similar space which is not air 
conditioned.” 

In summing up its findings, the 
t getM§GSA report said that “on the basis 
al orMMof the evidence, it would seem 

Mefair to conclude that the air condi- 


Spi‘al 
that 
rs in 
es ing 
f the} 
series 
these 


r the} 
where 
3 ties 
or of} 
; who} 


Dr. tioning resulted in: 
“A substantial average increase 
and in work production (9.5 percent). 
yunds 


“A slight decrease in errors (0.9 
m percent). 


using “A measurable decrease in em- 
en lM WBployee living expenses (savings on 
cleaning bills, hairdos, make-up, 
Ss and BM ot 
etc.). 
eed “An important contribution to 
‘at 11 SE employee comfort and morale.” 
azard 


. | Now Hear This! 


: ® Another highly significant part 
T » of the conclusions, and possibly the 

mone which may be of most value 
™to the air conditioning industry, 


y - 

ses my stated : 

etre | “It is safe to assume that in any 

vern- Me cther type of office work, where 
the rate of production is not stand- 
ardized, or where no minimum 
requirement must be met consist- 
ently, the increase in productivity 
will be more than enough to pay 

@ for air conditioning through sav- 
end. yess in employee salaries. 
we We feel sure that despite other 


' changes in environment made at 
limp (the tine air conditioning was in- 
West (Stalled (such as a new paint job 
gher : and ni v lighting), the air condi- 

tioning should be given most, if 


oo not all, the credit for the increased 
Ye me Work production.” 

m@ The air conditioning industry 
gical ; Will no doubt use the GSA report 
yund | to accelcrate the rate of air condi- 

tioning installations in new and 

- existing office buildings, and in an 
effort to break open the market in 
industrial air conditioning. Carrier 

peak | Corp. has taken large space in 


mm ™2jor newspapers throughout the 
y air moar to herald the news that 
ff in ‘S. Government Study Finds Air 
Conditioning Pays Off With 9 Per- 
cent Increased Productivity.” 
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3-Pipe ‘Hi-I° 


Boston Hotel To Have 
New System by York 


WASHINGTON, D. C.—New air 
conditioning system for big build- 
ings, York Corp.’s three-pipe ‘“‘Hi-I”’ 
system, enters the field to compete 
with double-duct and high velocity 
induction systems. One of first 
major systems of this type is being 
installed for Statler hotel in Bos- 
ton. 


The three-pipe system and the 
high-velocity and _ high-pressure 
type induction systems were sub- 
jects at a lively discussion session 
during the annual meeting of the 
Mechanical Contractors Associa- 
tion of America, Inc. Sessions on 
air conditioning dominated the 
convention, as mechanical contrac- 
tors find it becoming an increas- 
ingly larger part of their segment 
of the construction industry. 


Hope Fades for Action 
On ‘Write-Off’ Bills 


WASHINGTON, D. C.—Legisla- 
tors and administrators who are 
close to the situation hold little 
hope for any action this session of 
congress on proposed legislation 
which would grant accelerated 
write-offs on air pollution control 
equipment installed by industrial 
firms. 

None of these bills, so far as is 
known, has received any consider- 
ation. There is a feeling that the 
Treasury Department opposes such 
measures, not only because of pos- 
sible loss of revenue, but also 
because of administrative problems 
that are involved. 


Arch Replaces Pier as 
APCA Exec. Secretary 


The board of directors of the Air 
Pollution Control Association has 
announced the resignation, effec- 
tive July 1, 1959, of Harry M. Pier, 
executive secretary since June 1, 
1957. 

At the same time, the board 
announced the appointment of 
Arnold Arch as the new executive 
secretary. Mr. Arch, currently 
serving as president of APCA, will 
leave his post as director of the 
Air Pollution Control Department 
of Niagara Falls, New York, to 
take over his new assignment. 


‘RED DUST’ CHARGE 
STIRS J & L STUDY 


Jones & Laughlin Steel Co. is 
said to be investigating the par- 
ticular air pollution problems that 
some say are resulting from the 
conversion of open-hearth fur- 
naces to permit addition of oxygen 
and generation of higher heats for 
melting scrap. 

A Cleveland city councilman 
charged that at a J & L mill in 
the Cuyahoga Valley, “very rapid 
melt down of the cold scrap results 
in discharge of huge volumes of 
iron oxide through tall stacks of 
the open hearths.” Citizens of the 
adjacent areas call this discharge 
“the red dust.” The councilman 
said he might ask for a city law 
to prohibit the use of the oxygen 
process without effective controls 
over dust emissions. 

A J & L spokesman admitted 
that the new process “adds to the 
visibility of smoke pollution” but 
said that “because this is a new 
process, not too much is known 
about its exact effect on the smoke 
problem. We are starting an ex- 
haustive research program in 
Pittsburgh to investigate this 
matter.” 


FOUNDRY PROCESS 
HAZARDS CITED 


Dusts, gases and solvents all 
contribute hazards to the health of 
foundry workmen engaged in the 
shell molding process, George E. 
Tubich of the Michigan Depart- 
ment of Health told the Industrial 
Health Conference. 

Developed by the Germans dur- 
ing World War II, it is now in use 
by nearly 600 U.S. foundries. The 
process involves combining fine 
sand with phenolic resin. This mix- 
ture is dumped on a heated pattern, 
forming a mold about 14-in. thick. 
The pattern and adhering sand 
mixture are baked at 600-700 F for 
30-60 seconds producing a mold in 
which such metals as aluminum, 
bronze, brass, malleable iron and 
high alloy steels may be success- 
fully cast. 

During pouring and shakeout 
operations, a significant concentra- 
tion of carbon monoxide is present 
in the work area, Tubich reported. 
During the mixing, alcohol vapors 
are such that the ventilation 
needed is three times that of con- 


(Please turn to following page) 
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MOVING 

EQUIPMENT 
DATA — 
FOLDER 


Pick the Right 
Unit for the Job! 


Whatever your air moving problem, 
there’s one unit especially suited to 
your needs. With this handy MEYER 
DATA FILE you can quickly select 
the unit you need and save money 
too. The unit consists of a letter size 
file Data Folder that holds engineer- 
ing data sheets on Steel Plate Ex- 
hausters, Rotary Positive Blowers 
and Pneumatic Conveyors . . . plus 
equipment stock lists on new and 
rebuilt air moving units of every 
description and brand with current 
sales prices. 


WRITE FOR YOUR FREE COPY TODAY 


(oe Wm. W. Meyer & Sons, Inc. 
A 


8262 Elmwood Ave. ® Skokie, Illinois 


) Talk about 


effective 


NEW GLASS FILTER PAPER FOR 
RESEARCH IN CIGARETTES, 
DUST, RADIOACTIVE AEROSOLS 
AND AIR SAMPLING. 


Our research man above is having 
a smoke that’s 99.98% free of 
smoke! The “cigarette holder’ is 
loaded with new Gelman filter 
paper made of glass micro fibers. 
Chemically pure—it has low re- 
sistance and filters at temperatures 
up to 900° F. 


Write today for FREE Samples and com- 
plete information. Specify size and shape 
paper desired. 


INSTRUMENT COMPANY 


106 N. MAIN ST., CHELSEA, MICHIGAN 


NEWS of the Industry . . . 


(Continued from preceding page) 


ventional muller ventilation, it was 
stated. 


It was believed that the lower 
sand requirements of this process 
would materially reduce dust con- 
centrations, but Tubich pointed 
out that the concentrations found 
equalled or exceeded the amount 
produced by the conventional 
process, and the particle size of 
the dust was slightly larger. A 
high percentage of combustibles 
was found in airborne and rafter 
dust samples, which under certain 
conditions might conceivably cause 
dust explosions. 


After enumerating the hazards 
of the shell molding process, 
Tubich presented a series of venti- 
lation drawings showing how 
specific contaminants can be con- 
trolled. 


900 CHEER AS 
CLEVELAND ACTS 


Cleveland’s new air pollution 
ordinance was passed early in 
April at a city council meeting to 
the cheers of some 500 spectators, 
primarily residents of Cleveland 
areas plagued by industrial smoke 
and fumes. 


Primary feature of the ordi- 
nance is the pinpointing of respon- 
sibility for a violation on the 
owner, occupant, agent or person 
in charge of an operation which is 
declared a nuisance by the city’s 
Air Pollution Control Division. 


Cleveland’s Mayor Celebrezze 
and Housing Director James M. 
Lister promised the citizens, many 
of whom carried placards or wore 
gas masks, that the new ordinance 
will be enforced by the city at 
any hour of the day on a given 
complaint. 


CHECK THOSE 
‘SMOKING’ CARS! 


New York City motorists are 
being reminded by the city’s Air 
Pollution Control Department that 
they can help reduce air pollution 
and save themselves money at the 
same time, by making certain that 
their automobiles are properly 
maintained. 


Motorists have been offered free 
copies of a pamphlet “Does Your 
Exhaust Pipe Smoke?” which pro- 


vides easy-to-follow instructions! 
Sample copies of the pamphle 
may be obtained by writing t 
Publications, Department of Ai 
Pollution Control, 15 Park Row 
New York 38. 


CONDITIONING IS 
PRINTING ‘MUST’ 


Air conditioning is absolutely 
essential to accurate registration 
in color printing, efficient feeding 
of paper through the presses, anil 
elimination of delays due to year! 
round changes in temperature ani 
humidity, says a man who ought to 
know—Herbert E. Phillips—(sv/ 
pervisor of the applied researct| 
section, The Graphic Arts Researchj 
Center at the Rochester Institut 
of Technology. 


A web offset laboratory, said to 
be the only non-profit installation 
of its kind in the world, has beenj 
solving the problems of printer 
at the RIT lab for a number of 
years. 

“Operating this plant without air 
conditioning would be extremely 
difficult,” Phillips said. 

Air in the five departments off 
the RIT printing lab—photo com 
posing, plate-making, stripping, 
film processing, and press room—| 
is kept at 70 F and 45 percent 
relative humidity. Two fan-coilj 
type air conditioning units dis} 
tribute air through overhead duct} 
work to ceiling diffusers. 


BILL WOULD SET UP 
PA. POLLUTION UNIT 


An open hearing has been sched: 
uled for May 5 in the Pennsylvania 
State House of Representatives 
Caucus Room on House Bill No. 
324, which would provide for 3 
state commission to develop state: 
wide air pollution control. 

The proposed measure, which is 
in the hands of the House Game| 
and Conservation Committee, call} 
for the creation of a nine-membe! 
Air Pollution Commission, five of 
whose members shall be the secre 
taries of the state departments o! 
health, forests and water, agricul 
ture, commerce and mines. 

Air pollution engineers working 
for the state department of heath 
would investigate complaints «an¢ 
carry out various services as 4 
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basis for rules and regulations to 
control pollution. 

A prime purpose of the measure 
wou!d be to provide “‘area control” 
whereby public hearings would be 
held before rules and regulations 
for specific areas were adopted. 
Local ordinances regulating air 
pollution would remain in effect; 
unless they were in conflict with 
the findings of the state commis- 
sion, explains V. H. Sussman, of 
the Occupational Health division 
Sof the Pennsylvania Department 
of Health. 


—_ The measure was described by 
al State Health Secretary Charles L. 
-eCIN Wilbar as the most important 
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health legislation to come before 
the current session of the Pennsyl- 
vania legislature. 


SENATE UNIT OKAYS 
FAPC ACT EXTENSION 


The U.S. Senate Public Works 
Committee has approved a bill pro- 
viding for a four-year extension 
of the Federal Air Pollution Con- 
trol Law. 


The act is scheduled to expire 
on June 30, 1960. The committee- 
approved measure would extend 
the law to June 30, 1964. It would 
also increase from $5,000,000 to 
$7,500,000 the amount of money 
Congress can appropriate each 
year to finance the act. 
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COMPLAINTS RISE 
IN NEW YORK CITY 


New York City’s Department of 
Air Pollution Control reports the 
following comparison of enforce- 
ment figures for the first three 
months of 1959 and 1958: 

1959: 3,351 complaints received; 
1,285 violation notices served; 145 
summonses served; $4,425 collected 
in fines; 43 office hearings held. 

1958: 2,804 complaints; 1,205 
violation notices; 233 summonses; 
$4,020 collected in fines; 158 office 


al 
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‘ich isi hearings. 

Game} Dr. Leonard Greenburg, commis- 
, call} sioner, said there had been a de- 
a crease in some aspects of enforce- 
ive 0 


ment work, caused by an almost 
25 percent loss of inspection man- 
power during half of the period. 
In January, eight new permanent 
Inspectors replaced the last eight 
provisional inspectors. During half 
the three-month period, the de- 
partment conducted _ training 
Classes for these men, in the office 


secre: 
nts of 
zricul- 


yr king 
heath 
s «and 

as 4 


Y, 1959 AIR ENGINEERING, MAY, 1959 


and in the field, which meant that 
eight of the usual complement of 
36 men in the field were inactive, 
and some of the supervisory per- 
sonnel as well. 


For 60-Story Tower 


Electronic Control 


Of Comfort Set 


A pair of automatic control 
centers will electronically control 
the comfort of 15,000 office work- 
ers and an estimated 10,000 daily 
visitors in what is described as 
“the world’s largest air conditioned 
office building,’ Chase Manhattan 
Bank’s new headquarters in down- 
town Manhattan. The 60-story 
tower now under construction is 
scheduled for completion in 1960. 


Two “Supervisory Data Centers” 
—made by Minneapolis-Honeywell 
and linked to thermostats, valves, 
and sensing devices at thousands 
of key points throughout the sky- 
scraper—will enable two engineers 
to provide by remote control what 
M-H officials say will be “perfect 
indoor climate.” 

The centers consist of miniatur- 
ized consoles and panels housing 
data-handling systems providing 
these four main functions: logging 
and checking of temperature, hu- 
midity, and operating efficiency at 
key points from five floors below 
street level to the roof; adjustment 
of all main controls; stopping of 
fans and pumps monitored by 
pilot light indications of these 
operations; and the investigation 
and handling of occupants’ com- 
plaints. 


The center includes the new 
“Selectographic’” console, which 
projects detailed slides containing 
system diagrams, floor plans, and 
other maintenance data about any 
area under scrutiny onto an 11 by 
15-in. screen before the operator’s 
eyes. 

Fan controls will be grouped on 
an adjoining module, complete with 
name plates, pushbuttons, and 
pilot lights. Also, on the panel 
will be stop buttons and pilot lights 
for 78 fans, 58 pumps and 346 
remote control point adjustors. 


Whenever the building engineer 
pushes a button to switch a par- 
ticular slide on the screen, the 
operating controls on the console 
are simultaneously switched to the 
system represented on the slide. 
By touching additional buttons, he 
then can read and adjust tempera- 
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tures in that area without affect- 
ing other parts of the building. 

At the operator’s elbow will be 
knobs and switch adjustments 
enabling him to stop 78 fans 
throughout the building and to 
compensate for heavy cooling loads 
as the building’s occupancy and 
use change. 

Also, he will pin-point the cause 
of almost any mechanical trouble 
which may develop. 


Public Hearings Due on 


Mich. Pollution Bill 


A bill to give the state health 
commissioner control over air pol- 
lution was referred back to the 
public health committee of the 
Michigan House of Representatives 
for public hearings after earlier 
approval by the committee. 


SEATTLE GETS ADVICE 
ON POLLUTION CONTROL 


To control smog and other air 
pollution, the city of Seattle should 
first pinpoint the sources, city offi- 
cials have been advised by Ben- 
jamin Linsky, control officer of the 
San Francisco Bay Area Air Pollu- 
tion Control District. 

Stating that “each city has its 
own problem,” Linsky pointed out 
that San Francisco had somewhat 
less trouble than Los Angeles with 
air inversions, that the Bay Area’s 
automobiles are less concentrated, 


(Please turn to page 16) 


Meetings 

American Industrial Hygiene 
Association, Michigan Sections, 
Greenfield Village, Dearborn, 


Mich., May 19. 


National District Heating As- 
sociation, Annual Meeting, Skytop 
Club, Skytop, Pa., June, 1-5. 


Pennsylvania State University 
Electrical Precipitation Seminar, 
University Park, Pa., June 14-19. 


Air Pollution Control Associa- 
tion annual meeting, Statler, Los 
Angeles, June 21-26. 


American Society of Heating, 
Refrigerating, and Air Condition- 
ing Engineers, Lake Placid, N. Y., 
June 22-24. 


Please turn to page 16 for more 
Industry News. 
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New PRODUCTS 


Troffer Light and Diffuser 


New combination lighting _fix- 
ture and low velocity air diffuser 
for heating and cooling, called 
Multi-Vent Troffer, has been de- 
veloped by Pyle-National Co. 


Unit consists of glass-bottom, 
flush mounted fluorescent lighting 
fixture with tiny side slots which 
transmit a vertical air flow from 
low velocity diffuser panel attach- 
ed above. Diffuser is connected by 
flexible tube to central duct in 
drop ceiling. 

With Multi-Vent Troffer, says 
manufacturer, where there's a 
light, there’s a diffuser or return 
outlet in one fixture. Claims low 
velocity should never cause dirt 
streaks across ceiling and should 
keep lights themselves freer from 
dirt and dust. 

Source: Pyle-National Co., Dept. 
AE, 1334 N. Kostner Ave., Chicago 
51. 


Filter for Air, Gas Lines 


Air Line Ultra Filter that pro- 
vides high efficiency filtration for 
compressed air and other gas lines. 

Company claims it will remove 
99 percent of particles .3 micron 
and larger. While standard assem- 
bly filtrates dusts, mists, fumes, 
smoke, and airborne bacteria, spe- 
cial chemical cartridges will re- 


Use Communications Center, 
page 35, for requesting more 
information about articles, ad- 
vertised products, literature, 
and for comments about any of 
the editorial material in this 
issue of AIR ENGINEERING. 


move other contaminants in gase- 
ous phase. Cartridges can be added 
in the field. 

Filter is designed for maximum 
operating temperature of 250 F 
with maximum operating pressure 
of 125 psig. Maximum volume is 
25 scfm with initial pressure drop 
of .8 psig. 

Source: Mine Safety Appliances 
Co., Dept. AE, 201 N. Braddock 
Ave., Pittsburgh 8, Pa. 


Aluminum Room Exhauster 


New vertical type roof exhauster 
named AlumaLung in capacities 
from 5,400 to 54,000 cfm is pro- 
duced by Iron Lung Ventilator Co. 

Unit is constructed of heavy 
wall extruded aluminum sections 
with all seams welded. Overall 
height is 21 in. while sizes range 
from 24 to 60 in. It is designed 
to fit standard roof curbs. 


Newly designed _louver-type 
dampers use “pin & eye” hinge 
principle. Totally enclosed motor 
does not require lubricants. Manu- 
facturer claims unit is leakproof 
even during severest weather; ice 
or snow will not affect damper 
operation. 

Custom built units available. 

Source: Iron Lung Ventilator 
Co., Dept. AE, 5403 Prospect Ave., 
Cleveland 3. 


Carrier Heat Pump 


New Carrier heat pump series 
includes 7144 ton unit for commer- 
cial use and interchangeable con- 
denser and fan coil units. 

Standardized assembly parts 
makes line more flexible. Handles 
jobs up to 100 tons. 

Source: Carrier Corp., Dept. AE, 
Syracuse, N. Y. 
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Filter Refill Dispenser tim 

Filtairette self-dispensing cong™$ 
tainer allows one-at-a-time removaggute: 
without touching any but the filte Ins 
being put into use. Refills are § 
per 100 (heavyweight $2.50 pe 
100). 


Filtairette protective masks for! 
protection against non-toxic dust 
and sprays weigh only half ail 
ounce and are pliable enough ti 
fit any shape face. They can be 
worn with glasses or goggles. 

Source: General Scientific Equip) 
ment Co., Dept. AE, Limekiln Pike§ B 
and Williams Ave., Philadelphia 40} ti 


Sl 


Indicating Temperature Control) a 


Remote bulb indicating temper} 
ture control in eight models is 
announced by United Electric 
Standard models offer temperaturej 
ranges from -100 to 450 F. Other 
models range up to 600F. Two§ 
pointers provide setting and indi§ 
cating on same scale. 

In skeleton form, this Typej 
E65N control may be designed : 
incorporated directly into equip} 
ment. Several types of switches} 
available. Ratings are 15 «mpi 
115/230 volts ac and 20 «amp§ 
115/230 volts ac. Approximate] 
weight 1 Ib. : 

Source: United Electric Controls} 
Co., Dept. AE, 79 School St. 
Watertown, Mass. 
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sage Cuts Testing Time 


iew gage for use in servicing 

sas installations that reduces 

: for testing pressure or check- 

or leaks to about three min- 

utes is introduced by the Kuhlman 
Instrument Co. 


It reads in pounds pressure up 


Bto 10 lbs., and inches of water up 


to 20 in. for either pressure or 
vacuum on direct-reading scale. 
Called the DI100A Pneuma- 


Mtometer, it has no springs or 


diaphragms. Dial is non-breakable 
plastic and valves and fittings are 
polished, lacquered brass. Integral 


@ aspirator is molded rubber. 


Source: Kuhlman Instrument 
Co., Dept. AE, 86 E. Summit St., 
Norwalk, Ohio. 


High Pressure and 
Capillary Conditioners 


Expanded line of American 
Blower central station air condi- 
tioners which includes high pres- 


announced by American-Standard 
Industrial Div. 


Hich pressure models range 
from static pressures of 334 in. wg 
to9 in. wy. Air deliveries are from 
800 to 40,000 cfm. 

Type C capillary conditioner is 
modified sprayed coil unit. Sprays 
act on patented glass-filled capil- 
lary cells to produce highly satu- 
rated air through evaporative cool- 
ing. Capillary cell also acts as 
efficient air filter for removal of 
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airborne dust, mold, and _ spore. 
Type C unit is particularly suited 
to hospitals, pharmaceutical plants, 
and specialized industrial applica- 
tions. 

Source: Industrial Div., Ameri- 
can-Standard, Dept. AE, Detroit 
32, Mich. 


Improved Glass Bag Filter 


Design improvements in Dracco 
glass bag dust filters include three 
methods of cleaning. These are a 
patented sonic cleaning mechanism, 
reverse air flow, and patented 
“Swing-Clean” mechanism. 

Glass bag dust filters collect all 
materials except fluorine and hy- 
drofluoric acid at temperatures up 
to 600 F at 99 percent efficiency. 
Can be used in cement kilns, 
metallurgical furnaces, calciners, 
processes involving corrosive chem- 
icals, etc. 

Other design changes are new 
bag lengths and diameters. 

Source: Dracco Div. of Fuller 
Co., Dept. AE, 4063 E. 116th St., 
Cleveland 5, Ohio. 


3-Stage Electronic Air Cleaner 


Line of electronic air cleaners 
with three-stage filtering system is 
announced — by 
Mamco Corp. 


Electronic Div., 


First stage is mechanical filters, 
second stage electrostatic filter, 
and third stage activated charcoal. 

Health-Air units are made in 
five models with capacities ranging 
from 700 to 1,800 cfm. All have 
face velocity of 300 fpm and .1 in. 
static pressure. They measure 16 
by 20 in., 20 by 20 in., or 24 by 
24 in. 

Source: Mamco Corp., Electronic 
Div., Dept. AE, Fourth and On- 
tario Sts., Racine, Wis. 


| NIAGARA BLOWER REFRIGERANT CONDENSER 


MODEL 25H-120 
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Evaporative Condenser Line Can Be Assembled In Field 


New line of evaporative con- 
densers whose components are 
sized as a line of standard units 
that can be assembled to fit close 
to actual capacity needs of an 
existing refrigeration plant is an- 
nounced by Niagara Blower Co. 

Condensers are available, for 
use with ammonia or halogenated 
refrigerants in sizes from 10 to 190 


tons capacity in increments of 10 
tons and from 200 to 350 tons in 
increments of 25 tons. 

Standard units can be assembled 
and erected in the field. All com- 
ponents are detachable. 

Source: Niagara Blower Co., 
Dept. AE, 405 Lexington Ave., 
New York 17. 

(Please turn to following page) 
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(Continued from preceding page) 
Microfoam Air Filter 


Washable plastic air filter has 
plastic foam medium that causes 
high turbulence of air flow even at 
low velocities. It can be used 
either as a dry or viscous impinge- 
ment filter. 


Filter is framed in heavy alu- 
minized steel and supported by 
galvanized 1 by 1 in. mesh wire. 
Media resists water, brines, soaps, 
detergents, oil, solvents, grease, 
and weak acids. Vinyl-coated foam 
resists strong acids and alkalis. 

Filters operate at 300 to 800 
fpm. 

Source: Microtron Corp., Dept. 
AE, 2136 S. Blvd., Charlotte, N.C. 


Bigger Filter Holder 


A new, larger filter holder is 
now optional equipment with the 
Staplex Hi-Volume Air Sampler 
made by the Staplex Co. Made of 


stainless steel and aluminum, it 


consists of a mounting collar ex- 
tended to a rectangular opening. 
The mouth, protected by a screen, 
accommodates 6 by 9 in. and 8 by 
10 in. end filter papers. The sam- 
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New PRODUCTS _ 


pler detects and measures airborne 
radioactive particles, dust, smoke, 
and smog. It “inhales” an entire 
area, measures pollutants by de- 
posits on filter papers. 

Source: The Staplex Co., Air 
Sampler Div., Dept. AE, 777 Fifth 
Ave., Brooklyn 32, N. Y. 


Foam Plastic Pipe Insulation 


Rigid foam pipe insulation, first 
pre-molded rigid polyurethane pipe 
insulating material, claims extreme- 
ly low thermal conductivity. At 
mean temperature of 0 F it has K 
factor of .096 Btu/sq. ft./hr/deg F. 
It is designed for application down 
to -300 F. 

Can be applied to piping with 
3 or 4 in. steel bands. Has com- 
pressive strength of 50 psi at 75 F, 
flexural strength of 103 psi and 
tensile strength of 60 psi. Avail- 
able in all standard IPS sizes. 

Source: Baldwin-Hill Co., Dept. 
AE, 500 Breunig Ave., Trenton, 
N. J. 


Electric Unit Heaters 


Seven newly designed electric 
unit heaters have individually re- 
placeable black heat type elements. 
Safety design eliminates bare wires 
and terminals in the air stream. 
Designed for office, store, and in- 
dustrial use, they have heating 
range to 122,832 Btu. 

Source: Ilg Electric Ventilating 
Co., Dept. AE, 2850 N. Pulaski Rd., 
Chicago 41, Ill. 


acoustically and thermally insvf 


Process Sequential Sampler 

New Process Sequential Sample 
is designed to cut down on wo 
required in taking dust sampk 
from smoke stacks and proces 
vents. 


Twelve dust samples are auto] 
matically collected in sequence 
2-in. filter disks after program i 
set by operator. Air may be sam 
pled at rate of 2 to 4 cfm. 

Sampler is used in air pollutiong 
health physics, industrial hygiene} 
safety, and process _ efficienci) 
studies. 

Source: Gelman Instrument Co. 
Dept. AE, Chelsea, Mich. 


Self-Flashing Ventilator Curb | 


Self-flashing extruded aluminut] 


lated roof ventilator curb help 
absorb a significant percentage off 
fan noise. 


New “Sonotrol” curb can be 
ordered when necessary roof oper" 
ing dimensions are determine(f 
rather than after roofer has finish- 
ed flashing. 

Source: Penn Ventilator Co.§ 
Inc., Dept. AE, Goodman St. ant} 
Allegheny Ave., Philadelphia 45 
Pa. 


(Please turn to page 49/9 
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UEST EDITORIAL: 


Air Pollution is a LOCAL Problem 


AiR POLLUTION CONTROL is not a recent discovery. 
Several U. S. cities had instigated successful clean air 


programs even before World War II. They are in 


athe minority, however. 


State and local communities must share the blame 


Mwith industry for lack of proper breathing protection 
Mito the public. State governments, in most cases, 


Mhaven't passed legislation which would encourage 


Wcities and towns to enact and enforce local air pollu- 
Mtion ordinances. Nor have they provided technical 


Massistance to asphyxiated communities which yelp 


efor help. 


Moreover, an alarming number of air polluted 


communities do have the advantage of recourse to 
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state enabling legislation — yet are unable or unwill- 


ing to help themselves. This is especially true if said 
town is dominated by one or several similar major 
pollution producing industries. City Councils think 
twice before passing an ordinance that might dis- 
please their chief tax source. 


Equipment Research Needed 


Equipment manufacturers in this field have been 
enjoying a thriving business, but only a few are doing 
much in research and development. Possibly that’s 
why industry has been hesitating to place orders for 
air pollution control devices. They're expensive. Re- 
search for simpler and more economic methods of 
swallowing pollutants seems indicated. 

New uses for high volatile coal currently are 
sought by the coal people, who would do well to 
follow the lead of competitive industries (such as 
oil and gas) in aiding customers to obtain maximum 
heat and power from the least amount of fuel. 

Existing agencies such as Bituminous Coal Insti- 


) tute and the Coal Producers Committee for Smoke 
= Abatement have been doing an excellent job in this 


respect, but are inadequately staffed to provide full 


= time local service. 


Needed are consultants for consumers on topics 
such as proper coal preparation, combustion controls, 


firing methods, and collector equipment, along with 


smok«-less-dustless operation. 
Air pollutants do not respect political barriers. 


= They cross municipal, county, state and international 


boundaries. Little will be accomplished in cleaning 


) 'p the air of a particular area if only one community 


among several adjacent neighbors has a_ successful 
control program in operation. 
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Until the time comes when somebody starts manu- 
facturing treetop-high fences, pooling of resources 
and regulatory powers of all cities and counties within 
an affected area will be required. 

Just as families do not move into a ramshackled 
tenement house if they can find a modern ranch style 
home in Suburbia, no modern industry willingly will 
locate in a backward community which is smothered 
by a cloud of poisonous smog. Industry, business, 
schools, and churches must pay the price of air pollu- 
tion—and that price is terribly high. 


Public Looks for Protection 


Strict laws protect the general public from con- 
taminated foods, water, and almost every other life 
essential EXCEPT poisonous air. 

Even negligent automobile operators sometimes 
pay tremendous fines for accidents which result in 
only a few dollars property damage. Contrastingly. 
factories are permitted to emit noxious gases and 
fumes which not only destroy property but also reduce 
life expectancy for plant workers and _ innocent- 
bystander neighbors. 

Some phases of federal control may seem to be 
desirable. However, it would be unjust to tax a 
farmer in Vermont to finance smog eradication in Los 
Angeles or, say, even Wheeling, West Virginia. 


Federal Control Not the Answer 


Federal legislation would sidecar many other dis- 
advantages, such as (1) ballooning increases in 
administrative costs; (2) political interferences and 
influences; (3) Parkinson’s Law inexorably would 
cause that agency to become overpowering and 


_unwieldy. 


It should be the duty of local air pollution control 
authorities to keep the public advised as to progress, 
improvement programs, unavoidable mistakes, and 
future plans. Enforcement agencies should tell voters 
truthfully and fully what are the problems involved, 
and recommend solutions, and cures. 

We are fast approaching the time when public 


‘relations will become the most important duty of 


air pollution control enforcement agencies. 
Publications such as Amr ENGINEERING will help 
us do that job. 
James C. Martin, Director APC, Wheeling, W. Va. 
Executive Admr. Ohio Valley Air Pollution 
Control Council, Inc. 
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(Continued from page 11) 


and backyard incinerators are a 
less immediate problem. 


Burning of refuse at public 
dumps and industrial emissions 
were designated by Linsky as San 
Francisco’s most urgent problems. 
Thus, in its first action to control 
air pollution, the Bay Area district, 
which includes six counties, first 
barred open-air burning of indus- 
trial waste and dump fires. 

Regulations have been proposed 
which would restrict industries in 
the discharge of dust, smoke, and 
fumes, and a public hearing on 
such regulations is scheduled to be 
held in May. Regulations which 
might prohibit use of. backyard 
incinerators in the San Francisco 
area is not likely for two or three 
years, Linsky indicated. 

Seattle no longer has an air 
pollution control board, as such. 
Instead, the Air Pollution Advisory 
Committee, a citizens’ committee 
headed by Arthur Van de Kamp, 
is currently working on a possible 
air pollution ordinance and an air 
pollution control organization with- 
in the building department. 


HIGH-SPEED MOVIES 
SPOT DUST LEAKS 


High-speed movies are being 
used as a new tool in dust control 
by Proctor & Gamble Co., producer 
of soaps and detergents. 


When a dust leak occurs in a 
dust control system, stated R. J. 
Beaman, industrial hygienist for 
the company, speaking at the 
Industrial Health Conference in 
Chicago, it is often difficult to 
locate the source of leaking dust 
by air sampling’ techniques. 
Furthermore, there are many cases 
of dust hood installations that 
could be more simple if the exact 
dust course and its pattern were 
known. 

High-speed photography enables 
one to know where the dust is 
coming from and where it goes, 
Beaman explained. The shape of 
the dust cloud and dust sources 
due to maladjustment of equip- 
ment are readily seen. 

A high-speed camera ranging 
from 500-3,000 frames per second 
costs approximately $2,000. When 
consideration is given to the cost 
of .equipment and _ construction 
which the high-speed camera may 
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show to be unnecessary, Beaman 
concluded that the cost of the 
equipment becomes negligible. 


CITIZENS GRIPE; 
MAYOR ACTS 


Mayor Charles L. Babcock of 
Canton, Ohio, announced to the 
city council during a meeting in 
April that he will appoint a citizen 


-smoke abatement committee, and 


he urged the council to name a 
similar group among its members. 

Naming of the committee was 
the result of a petition from 
citizens residing near the State 
Metals & Steel Co. The petition 
claimed the company was burning 
waste, old battery cases and wire 
insulation, and that this consti- 
tuted a smoke nuisance. However, 
a city welfare committee report, 
which had recommended that the 
state health department request 
the company to seek another loca- 
tion to burn waste materials, re- 
ported the company’s attitude as 
follows: 


“The firm claims this burning 
process is all a part of its oper- 
ation, and that it is in a zone 
which permits this type of burn- 
ing. The owner says if residents 
do not like the operation, they can 
move.” 

Don R. Davis, welfare committee 
chairman, said that “the trouble 
stems from the fact that Canton 
has no smoke abatement law,” and 
he cited smoke conditions in the 
downtown area and said that some- 
thing should be done about it. 


STILL NEED ANSWER 
FOR THIS PROBLEM 


Removal of small particles froin 
industrial wastes is one major 
phase of air pollution control that 
still requires a solution, it was 
brought out at a seminar at the 
Engineers Club in New York last 
month, sponsored by Research-Cot- 
trell, Inc. 


Dr. Leslie Silverman of Harvard 
university explained that many of 
the small particles occurred as 
trace metals, such as magnesium 
and vanadium. Others occur as 
organic compounds that can inter- 
act with each other and with sul- 
fur gases and the atmosphere to 
produce acid mists. These, said Dr. 


Silverman, constitute a potential 
hazard to health and vegetation. 


It was stated that new air polly. 
tion control systems were no 
needed to solve the problem. Ingg 
stead, Dr. Silverman called for the 
improvement of available tech 
niques, such as elect. ostatic pre 
cipitation, filtration, centrifugation 
and washing. He also made a ple 
for more basic research on the 
small particle components of air. 
pollutants. 

Despite the increased alarm over 
air pollution, figures show that the 
situation is better now in many 
area than it was a few years ago, 
declared Harry M. Pier, executive 
secretary of the Air Pollution Con. 
trol Association. 

An exception to this is radio 
active pollution, which has show 
signs of increasing lately. Pie 
estimated that the total yearly cost 
of air pollution damage in this 
country was about $2 billion. He 


OIL FIRMS MAY FIGHT 
LOUISVILLE ACTION 


Oil companies may challenge at 
tempts by air pollution controq 
officials in the Louisville, Ky. areaf 
to impose retroactive controls ony 
gasoline storage tanks, aimed af 
cutting down the escape of gasoline) 
vapor into the air. [ 

Control officials began to take 
an interest in the problem follow} 
ing a study, conducted primarili§ 
by the U.S. Public Health Servicef 
which indicated that nearly 500,00 
Ibs. of gasoline vapor escapes intoy 
the air each month from storagy 
tanks in the area. The studjf 
recommended that oil companies 
be forced to modify their presenj 
tanks to prevent the escape 0 
vapor, as well as using vapor col: 
trols on new tanks. 

A representative of an oil com: 
pany said that his firm planned to 
install new-type pressure vents 0 
seven storage tanks. A _ controg 
official said this wouldn’t be a¢ 
ceptable. 

The oil company representative 
indicated that any attempt to im 
pose retroactive controls whidlf 
would involve costly installation 
would meet with opposition by al 
the oil companies involved. 


More news on page 51 
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Above: In the Prudential Building, Chicago’s newest sky- 


scraper, @ high velocity air distribution system provides 


heating and cooling for all forty one floors. 


Tue icreasnc usE of high velocity air condition- 
ing systems in new and old buildings has made 
possible the advantageous application of single and 
double duct air distribution. However, the use of 
air velocities of 2000-5,000 fpm poses some problems 
in fan selection, pressure loss and noise. 

For example, a given duct system with a velocity 
of 2.000 fpm has a duct pressure loss of 114”. If the 
duct area is decreased to one-half, resulting in a 
Velocity twice as great, or 4,000 fpm, the pressure 
loss becomes 

( 4000 }2 

| ——| X 1%” = @. 

| 2000 J 
The increase in pressure loss for double the velocity 
in this instance is 414”. 

Such an increase reflects in a very rapid increase 
in fan horsepower requirements since horsepower also 
Varics as the square of the duct velocity ratio. 


Noise Problems 

In addition, high velocities mean increased noise 
in the distribution system requiring more attenuation 
in the equipment room, in the ductwork, at the outlet, 
induction or double duct mixing box. 
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a Airfoil Fans 
for High Velocity 


Systems 


by W. E. Tracy 

Division Sales Engineer 
Westinghouse Electric Corporation 
Sturtevant Division 


Airfoil fans for high velocity air 
conditioning systems are com- 
pared with forward curved, back- 
ward inclined fans on basis of 
mechanical efficiency, operating 
cost, noise and controllability. 


There are two basic types of fans which are used 
in field assembled heating, ventilating and air condi- 
tioning systems. The oldest of these is the forward 
curved, slow speed squirrel cage fan. In the early 
twenties, the backward inclined, higher speed, non- 
overloading horsepower fan was introduced. Today, 
the latter fan is generally accepted as an all-purpose 
centrifugal fan. Special forward curved high speed 

(Please turn to following page) 


Below: In Denver’s new First National Bank 28-story 


' skyscraper, a total of 691,000 cfm of air is moved. Airfoil 


fans operate up to 7% inch sea level pressure in a high 
velocity supply system. 
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Above: Author points out manual vane control mechanism 
used in inlet of centrifugal fans. This method of volume 
control provides substantial power savings at partial 
loads. Can be operated manually or automatically. 


(Continued from preceding page) 
fans became available just after World War II for 
use in high velocity work. 

Then, in 1950, the airfoil fan was developed for 
the electric utility industry. It soon became evident 
that the airfoil blade was the answer to some of the 
problems encountered in high velocity systems. 

The problem of noise, for example, had _tradi- 
tionally been approached from the housing end. Inlet 
cones, scrolls, wheel shape, outlet passages were 
streamlined to permit unrestricted air flow into, 
through, and out of the fan. In all this research, the 
blade design, itself, was ignored. 

It is recognized that air entering a centrifugal 
fan must turn 90° to enter the wheel. Wheels with 
flat blading of conventional design set up eddy cur- 


rents and turbulence which consume energy an( 
detract from the potential output. In contrast, wheel 
with airfoil double surface blading, as proven with 
airplane wings, handle air in a smoothly flowing 
pattern, resulting in quieter operation. 

At this point it is well to review the basic »er. 
formance characteristics of the three types of fanis- 
forward curved, backward inclined, and airfoil blade 


Fan Characteristics 


The pressure curve of the forward curved blak 
fan (figure A) has a dip in its pressure characteristic 
To insure stable operation, the point of selection of the 


fan must be at the right of the peak of the pressuri 


curve. The reverse pressure curve can create unstabk 
airflow if the point of operation moves to the left into} 
the dip. This limitation in selection is at a sacrifice 
in efficiency. A forward curved blade fan has af 
constantly rising horsepower characteristic. 

The pressure curve of the backward inclined fail 
(figure B) rises to a maximum with its peak occurring) 
to the left of the peak of the efficiency curve. The 
normal point of selection therefore occurs at the) 
maximum fan efficiency, minimizing the power re} 
quired to drive the fan. The horsepower curve is} 


self-limiting rather than constantly rising and its peak 4 


occurs within the normal operating range. 

The airfoil bladed fan (figure C) has a sharphi} 
rising stable pressure characteristic. It is much more} B 
efficient and in addition has a non-overloading horse: 
power characteristic. 


Fan Efficiency 


a 
As previously stated, one of the most important) 


points to consider is the fan efficiency as this deter 7 
mines the horsepower requirements. With increased) 
duct velocities and a correspondingly higher duc] 
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Fig. 8: Pressure curve 
of beckwardly inclined 
fan shows self-limiting 


rather than constantly 
rising horsepower 
curve. 


POINT OF 
SELECTION 


PRESSURE -— HORSEPOWER — EFFICIENCY 


resistance, the horsepower required to drive the fan 
becomes an important item to consider. The electrical 
energy input to the system is a continuing item of 
operating expense and should therefore be kept at 
a minimum. 

The maximum total or mechanical efficiency of 
the forward curved fan is approximately 80 percent; 
the flat bladed fan, 85 percent. The proven maximum 
efficiency of airfoil fans reaches as high as 90 percent. 

The use of the airfoil fan versus the forward 
curved blade fan with selection at its normal point 
of operation (slightly below peak efficiency) means 
that there is about a 14 percent savings in horsepower. 

For example, a 68 bhp forward curved blade fan 
load (76 percent efficiency) will require 59 bhp 
(88 percent efficiency) with the airfoil fan. 


Depending upon the energy cost and the hours 


VOLUME 
BACKWARD INCLINED FAN (B) 


of operation such a difference can mean a substantial 
energy cost savings. (See Table I.) In addition, in 
(Please turn to following page) 


TABLE |—-ECONOMIC EVALUATION FOR A 
TYPICAL SYSTEM 

Forward Curved 
Same 
75 hp 


INITIAL COST 

Initial Cost of Fan 

Motor Size 

Initial Cost of Motor, 
Starter and Drive 


Airfoil 
Same 
60 hp 


$1820 $1550 
First Cost Savings — $270 
ANNUAL 
OPERATING COST 
Energy @ $.02/kw hr. 
covering 16 hours/day 
300 days/year minimum 


ANNUAL ENERGY SAVINGS — $850 


Airfoil 
$7550 


Forward Curved 
$8400 


la 


é BLADING 


Fig. C: Pressure curve 
of airfoil bladed fan 
has a sharply rising 


POINT OF 


stable pressure char- 
acteristic and non-over- 
loading horsepower 


SELECTION 


characteristic. 


| PRESSURE —- HORSEPOWER — EFFICIENCY 


VOLUME 
AIRFOIL FAN (C) 
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(Continued from preceding page) 

certain instances, the motors, V-belt drives, switch 
gear and wiring can be smaller, effecting economies 
in the first cost. As shown in Table 1, the airfoil 
fan requires a 60 hp motor, starter, V-belt drive, etc., 
in comparison with a 75 hp drive required by the 
forward curved blade fan. 


Higher Noise Level 


Fan noise level, whether the fans are forward 
curved or backward inclined, will be higher due to 
the higher pressure in high velocity systems. To 
effect further economies today, equipment rooms are 
being located as close to the conditioned spaces as 
possible without objectionable fan noise entering 
these spaces either through the ducts or directly 
through the building walls. 

The quieter the fans, the smaller the amount of 
sound insulation that will be required. The contour 
of the blades of the airfoil fan reduces the turbulence 
of the air passing through them to a minimum. The 
number of small vortices or cyclones of air passing 
off the blades of the airfoil fan have been reduced 
to a marked degree, and therefore, the noise output 
of the fan has been lowered perceptibly as compared 
with the forward curved fan. 

For a given pressure, noise is dependent upon 
two quantities: the fan speed and the air velocity 
leaving the wheel. The pressure developed by a fan 
is dependent on the product of these same two 
quantities. This means that for a given pressure it 
is possible to have a low fan speed with a correspond- 
ingly high air velocity or a high fan speed with a 
low air velocity. In any event, the noise is propor- 
tional to the pressure developed. 

Whether the fan is a low-speed, forward curved 
blade type, or a higher speed, backward inclined 
flat bladed type, the noise is substantially the same 
for any given pressure. 


Blade Frequency and Noise 


The question of blade frequency often arises 
when selections are made for quietness of operation. 
The general assumption has been that the greatest 
noise intensity occurs at the blade frequency and of 
course, the greater the number of blades the higher 
the frequency. 

With high frequency noise more easily attenuated, 
it seemed that a large number of blades was desirable. 
THIS IS NOT TRUE! 

Regardless of fan type, blading or number of 
blades, the highest noise level produced at the fan 
outlet will be in the low frequency range under 100 
cycles per second. For a complete report see “Noise 
of Ventilating Fans” in the Journal of the Acoustical 
Society, Vol. 25, March, 1953. Acoustical treatment, 
when used to reduce fan noise, should always be 
designed for the low frequencies and the higher 


frequencies will take care of themselves. 
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Fan balancing techniques have been perfected 
during the recent years so that airfoil fans can be 
operated at tip speeds as high as 25,000 fpm or 
approximately 5 miles/min. with vibration not excecd. 
ing 114 mils. The fan tip speeds for high velocity 
systems may be as high as 12,000 to 15,000 fpm but 
the industry has no hesitancy in recommending these 


fans for general use in high velocity air condition ng | 


systems. 


Stability of Operation 


At a given fan speed in high velocity systems, as 
the cfm load decreases, the operating point on the 
forward curved blade fan curve moves to the left of 
peak of the fan static pressure curve, with the 
possibility of unstable operation resulting. 


Airfoil fans selected at peak efficiency with an| 
operational static pressure reserve provide protec. } 


tion on this score. 


Volume Control Methods 


Movable vanes located in the inlet of centrifugal § 
fans provide a very economical method of volume | 
control with a substantial savings in power at q 


partial loads. 


When the fan is to operate at partial load, the § 
vanes are partially closed, imparting a spin to the ‘ 
entering air in the direction of wheel rotation. Thus, 7 
with the air tending to move along with the wheel, 7 
the fan is unable to impart as much energy to the [7 
air as if the air were entering radially. In effect, it é 


is as though the wheel were slowed down. 


In contrast with the outlet damper control which . 
increases the pressure at the fan by throttling, in fj 
order to reduce the volume, the vane control equipped f 
fan will produce only enough pressure to meet the § 


system requirement thus eliminating throttling. 
For a given volume of air, the power required 


is directly dependent on the pressure, and the lower . 
(Please turn to page 51) § 


VANE CONTROL POWER SAVINGS 


U 1 
VANES WIDE OPEN 
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Above: Graph shows power savings when movable v ‘es 
located in inlet of centrifugal fans are used for vo wmé 
control. Vane control eliminates throttling. 
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+ Valuable field collection data on 


th} new type wet scrubber, taken 
es from plating and chemical in- 


hel,» dustries, points up applications 
in many other processes. 


e 


hich & Tovay’s ispustry Has A CHOICE of many types of 

) air pollution control equipment to aid in its job of 

minimizing atmospheric emissions of dusts, mists and 

the |) fumes. Engineers confronted with the duty of select- 

) ing adequate equipment for a specific problem are 

ired |) Often confused as to just what type or design is 
ywer fa @pplicable. 

sol Unfortunately, there is no one “cure-all,” and each 

») major type of air pollution control equipment has a 

fairly well defined area in which it is best applied. 

> True. the areas overlap, and no lard and fast rules 

en | py Can Le established, but increased knowledge will be 

of gat assistance in proper equipment selection. 


Fiek Data On New Wet Scrubber System 


— ff A: tual field data on operation of a collector unit 
often points the way to other applications in many 
— |) differnt industries. Here is specific field data on 
a new type of wet scrubber in the galvanizing, lime 
an hydr. te production and coke breeze drying industries. 


Galvanizing Fume Control 


The fluxing salts used in an open surface galvaniz- 
ae ing operation pose an air pollution control problem 
involving resultant solid fume and gaseous compo- 
nents. Hydraulic scrubbing towers were installed to 
remove condensed ammonium and zinc ammonium 
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. towers with a common inlet. Towers handle a total of 


10,000 cfm at a resistance of 2.0 in. wg and use 400 


Fig. 1: Wet scrubber installed on galvanizing operation. 
View above shows the hopper sections and proximity of 
towers to the fume hood. 


Fig. 2: Typical installation of two hydraulic scrubbing 


about 23,000 cfm of fumes from an open surface galvan- 
izing process. 


chloride fumes and such other decomposition prod- 
ucts of these compounds arising from the metal bath. 
Each of the towers is sized to handle a volume of 


psi spray pressures. The scrubbing units are mounted 
directly over the canopy type hood with a common 
fan inlet connection as shown in Figs. 1, 2 and 3. 
A series of eight sampling tests was conducted, 
with fume loadings and collector efficiencies being 
determined by chemical analysis and by filter weights. 
(Please turn to following page) 
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Fig. 3: In the galvanizing operation, the hydraulic scrub- 
bing towers are mounted directly over the canopy type 
hood with a common fan inlet. 


(Continued from preceding page) 


Volumes and resistances during the test periods were 
determined with sprays on and off. With a flow rate 
of 11,500 cfm through a tower, resistance with sprays 
in operation was 2.25 in. wg and 1.75 in. wg with 
sprays not operating. Inlet fume loadings were ap- 
proximately 0.1 gr. per cu. ft. Particle size analysis 
of the inlet fume range from 2 to approximately 0.3 
microns in diameter with most of the material in the 
less than 1 micron fraction. Fume collection efficien- 
cies ranged from 89 to 95 percent averaging 93 per- 
cent by weight. Final analyses indicate that these 
scrubbing tower installations remove in excess of 90 
percent of the solid fume and virtually all of the 
gaseous components of the fluxing salts. 


Lime Hydrate Production 


At an acetylene plant, using a closed system with 
dry acetylene generators, Raymond classifiers and 
cyclones, it is necessary to remove fine dust (unre- 
acted calcium carbide, coke and the oxide, hydroxide 
and carbonate of calcium) to prevent nuisance air 
pollution. Material passes from the generators to the 
classifiers and thence to the cyclones, where the 
coarse material is returned to the classifiers and the 
fine dust effluent is discharged. The fine dust is 
handled by two hydraulic scrubbing towers that 
handle varying loads with the size or composition of 
the dusts remaining constant. Each tower was de- 
signed for a gas volume of 5500 cfm with a pressure 
drop of 1.8 in. wg and a 400 psi spray system. 

The tests were conducted during a normal plant 
operation. During the sample periods, however, the 
gas volume was approximately one-half the design 
flow. Isokinetic sampling was used and three separate 
tests were conducted with results being pooled for 
final analyses. Inlet grain loadings ranged from 4.5 
to 5 gr. per cu. ft. Particle size analysis of the inlet 


dust indicated 89 percent between 10 microns in 
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diameter with over 5 percent less than 1 micron, 

An analysis by weight showed 3.7 microns and by 
count 0.59 microns. An analysis of the outlet dust 
indicated a mass median diameter by weight of 15 
microns and by count 0.41 microns. Overall removal 
efficiency ranged from 94.9 percent to 95.6 percent 
averaging 95.1 percent by weight. On the basis of 
the size analyses and scrubber efficiency, it was deter. 
mined that 99.7 percent of particles over 10 microns, 
90 percent of particles 1 micron and in excess of 
75 percent of particles less than 4% micron were 
retained by the unit. Operation of the scrubbing 
towers at full design flow would increase the collec. 
tion efficiencies significantly. 


Coke Breeze Drying 


On rotary dryers handling coke, the dusting condi- 
tions are severe enough to require the installation of 
high efficiency air cleaning apparatus following 
mechanical cyclone separators. 

Hydraulic scrubbing towers designed to handle 


20,000 cfm each at 250 F were selected for collection 9 


of the coke breeze. Particle size distribution of the | 


inlet dust was determined to be 91.6 percent above j 
10 microns, 5.8 percent between 5 and 10 microns § 
and 2.6 percent below 5 microns. Inlet loadings range J 


from 3.4 to 2.5 grains per cu. ft. 


The scrubbers were designed and _ installed to) 
operate with 400 psi spray nozzle pressures; however, i 
provision was made also to operate with rated water | 
volume at approximately one-half this spray pressure. [ 
Tests were conducted at both conditions resulting in / 
efficiencies by weight of 98.4 percent and 96.8 percent | 
respectively. The 98.4 percent collection efficiency | 


represents a total dust emission from the stack of 


6.5 Ibs per hour, and the 96.8 percent efficiency | 


results in 10 Ibs per hour to the atmosphere. 
Stack effluents in both cases were satisfactory 


from the standpoint of air pollution regulations and F 


probably on the basis of color. The 98.4 percent f 


efficiency stack effluent was noticeably lighter in 


color and dissipated in a much shorter distance from 
the discharge poift than did the 96.8 percent oper- Fj 


ation. These comparative observations were investi- 


gated further to establish efficiency results in relation 
to particle size distribution in the inlet and outlet § 
dust. A tabulation of the statistical particle size 


analysis is as follows: 


PARTICLE SIZE DISTRIBUTION 
PERCENT BY WEIGHT 
Effluent Dust 


Size Inlet Dust High Low 
Microns %by Weight Pressure Pressure 
0-1 0.16 8.5 2.2 
1-5 2.44 32.9 42.5 
3-10 5.80 39.0 48.0 
10 91.60 0 7.3 
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(omparison of the overall efficiencies give the 
appearance of practically the same results with a 
maj r change in operating conditions, but the above 
breakdown begins to show the fallacy of a cursory 
eval:ation. A still further investigation shows that 
the relative collection efficiency on the extremely 
fine particles differs widely. 

The high pressure nozzle operation resulted in 
removal of 98 percent of the particles below 10 
microns and the low pressure nozzles removed 80 
percent of the particles below 10 microns. This shows 
conclusively that the finely atomized water droplets 
resulting from the high pressure nozzles are advan- 
tageous for the control of dust less than 10 microns 
in diameter. It also serves to explain why the rela- 
tively minor differences in overall collection efficiency 
still produced a marked difference in the stack 
efluent color and dispersion. 


How Wet Collector Works 


Fig. 4 shows a hydraulic scrubbing tower on 
which the principal components are indicated. The 


} tower consists of a cylindrical section with a tangential 


rectangular inlet near the base, and a gas outlet at 
the top of the cylinder. A short conical section is 
utilized at the base of the cylinder to remove water 
and collected material. This wet centrifugal air clean- 
ing device utilizes (1) a finely atomized spray system 
for particle-conditioning (2) initial separation of the 
contaminant by virtue of cyclonic action. 

Particle-conditioning occurs when spray droplets 
passing radically through the rotating gas agglomer- 
ate with the dust particles, thereby greatly increasing 
their size and mass. Small micron size particles are 
prepared in this manner for removal from the air 
in a gas stream by a strong centrifugal force de- 
veloped in the tower. 

The spray nozzles which are effective for the 
treatment of small particulates also present a favor- 
able situation for gas absorption, since the many 
spray droplets of small diameter represent an 
enormous surface area between gas and _ liquid 
through which gas absorption can take place. Loca- 
tion of the inlet spray nozzles is such that they cover 
the gas inlet section with a dense concentration of 
spray droplets. 

Many different types of centrifugal air-cleaning 
devices have demonstrated very clearly that the dust- 
laden air stream is most susceptible to particle-condi- 
tionig and particle-separating forces at the point of 
entry into the cylindrical portion of the tower. The 
main spray nozzles are usually distributed uniformly 
throughout the lower half of the cylindrical section 
of the tower, and they serve to reinforce the agglomer- 
ating action of the entry sprays and maintain humidity 
conditions favorable for cooling and condensing of 
moisture on small-particle nuclei. 

The upper portion of the tower with specially 
designed outlet duct completes the centrifugal action 
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Fig. 4: Hydraulic scrubbing tower above is labeled to 
show principal components. A: collection and droplet 
elimination section. B: quick opening nozzle latches with 
flexible piping. C: vertical risers. D: gas inlet. E: spray 
manifold ring. F: particle conditioning section. G: waste 
gas outlet. 


on the particulate materials and removes entrained 
water droplets. Flushing jets at the top of the conical 
bottom section are sometimes added when the con- 
centration of solids in the air or gas stream is so 
great that additional water is required to keep the 
material flowing to the drain. 

Each of the nozzles is individually ported with a 
quick-opening latch arrangement, permitting nozzle 
removal and reinstallation without breaking the 
hydraulic connection or interrupting operation of the 
unit. Nozzle maintenance can be done without enter- 


ing tower proper, and performance of the tower is 


uninterrupted. 


Collection Efficiency 


To obtain highest collection efficiency on dust or 
fume particles on a submicron size range, 400 psi 
fog type nozzles are used, since they produce a 

(Please turn to page 51) 
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PART It 


How Dow 


Burns Wastes 
... To Make Friends 


by Charles Sereu/ 

Superintendent of Incineration 
Waste Control and Utilization Depi.¥ 
Midland Division, Dow Chemical Co." 


Above: Tar tanks, where tars are stored and held for 
later burning, are shown at left. Note truck dumping . Z 
wastes into tank. Electric “eye” breaks circuit, rings bell From chemical plants come a 
when truck backs into position, to avoid dumping wastes § 


that are chemically incompatible, in same tank. At right complex group of wastes, along q 


is shown tar furnace. 


with a headache disposal prob-/ 
P lem. How Dow burns wide variety) 

ART ONE OF THIS ARTICLE, in the April issue of f t ith t he d ; 
AiR ENGINEERING, described waste handling problems or wastes without smo ws oO ore 
at Dow, types of wastes, odor and smoke problems. fumes or hazard makes interes-7 
In this last of a two part series, the physical plant ting reading for waste control! 


equipment and its operation are described. : ——" 
Liquid wastes at Dow, called “tars” are by-prod- engineers everywhere. This isi 


ucts, contaminated chemicals or non-reclaimable bad the second of a series on thel 
batches. The tars vary from light solvents to very Dow solution to waste problems.) mi 
heavy still residues. E 

Liquid wastes are dumped into holding tanks 10 
ft. in diameter, 12 ft. to 15 ft. high. Tanks are 
agitated with Chemineer top entering turbine agita- 
tors, with right angle gear reducers having an output 
speed of 68 rpm. Single impellers are 41 in. in 
diameter, with six blades 5 in. wide. These agitators 
have no bottom support, which eliminates the need 
for draining the tank for maintenance. 


= TS ree, 
‘ 


} 


Tar Catalog Aids Incineration 


Fifteen tanks, totaling 110,000 gals. of inventory, 
are used to hold, mix and blend tars. An up-to-date 
catalog of all tars is maintained at the incinerator, to 
help the operator decide where to dump each load. 
The tars come by truck from 40 buildings and from 
another 80 buildings in 55 gal. drum quantities. The 
catalog is very important because it indicates the tars 
that must be kept hot, the solvents, and the tars that 
can go in any tank. Some waste solvents contain a 
high percentage of water, thus dumping this material 
into a hot phenol tar tank at 120 C would be 
disastrous. 

Ten tanks are heated and insulated, to keep the 
contents above 80 C, to maintain fluidity. Two of 


A ch aan 


») cae 


; ; View of waste pit at Dow Midland waste incine: ator : 
these tanks are used to hold and blend certain high plant. Waste from chemical operations, offices, is duped 


Btu, low ash, low chlorine tars that are then rehauled in this pit and picked up by bucket crane. Overead 


crane picks up wastes, dumps them into charging hopper 
to the powerhouse where they are burned. as fuel. for disposal in rotary kiln. Pit can hold 800 cu. yds. of 
The remaining tanks are used for solvents and con- burnable waste. 


eee 
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tam! ated waters and slurries that must be destroyed. 
‘on! ents of the tanks are mixed and pumped with 
ent; fugal pumps through traced and covered pipe- 
lines to either the rotary kiln incinerator or a station- 
ary liquid tar burner. 
Single strainers with 4 in. openings are located 
on tie suction side of the pumps. Liquid tars are 
then pumped to a duplex strainer with 44 in. open- 
ings ‘oecated at the tar furnace. This strainer collects 


Many solids that may form in the pipeline. 


The tar furnace is a rectangular suspended wall 
type furnace 10 ft. x 25 ft. x 10 ft. high. A penthouse 
on top of the furnace houses dampers which allow 
gases to go to an 8 ft. x 60 ft. high stack or to acid 
gas scrubbers. Liquid wastes are pumped to four 
air atomizing oil burners. 


Oil Burner for Tar Waste 
This type of oil burner lends itself to the range 


4 in viscosity and heating value of the waste tars. To 
burn these tars successfully it is necessary to atomize 
the combustible liquid and then bring it into contact 


with the proper amount of air. In the oil burners, 


} this is accomplished by using 16 or more ounces of 
Hair pressure, part of which spins through a set of 


stationary vanes, picking up the oil from the oil 
nozzle, converting it to a gaseous mixture and giving 
it forward velocity. 

When this mist leaves the atomizing head, it is 
mixed with the remainder of the primary air. Adjust- 
ment of air volume and pressure is extremely simple, 
and is determined and adjusted by the operator with 
each different liquid. The tar nozzles are large, will 
pass a 4 in. particle, and also are very easily cleaned. 
Cleaning is done by rodding the orifice or disassem- 
bling the few parts in the atomizing head. 


Tar Nozzles Aid Combustion 

As long as the liquid has sufficient calorific value 
to support combustion, these nozzles do a wonderful 
job of preparing the liquid for combustion. Fuel 
pressure required at the oil burners is normally from 
2 to 5 psi. To minimize build up of tar in the lines, 
a fuel recycle system is used, which includes a pres- 
sure sensing element, a diaphragm valve and a pres- 
sure controller. Pressure is set on the burner side of 
the recycle system and the valve passes sufficient 
fuel to maintain this pressure. The major part of the 
fuel pumped to the furnace is recycled back to 
the tar tanks. 

Air for the nozzles is supplied by a 20-0z. blower. 
Flame eyes actuate manual reset valves which auto- 
maticaily close on flame failure. A time delay allows 
initial energizing of the system. This includes a gas 
pilot, touched off by a spark plug, which ignites 
fuel oi pumped through the tar burner. This is 
then weaned to the tar mixture to be burned. This 
entire system shuts down in the event of flame failure. 

All tars are burned in suspension, but a secondary 
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This pak feeder handles wastes that come in containers, 
as shown above. Pushbuttons actuate a hydraulic system 
that moves a vertical door and the pallet. Wastes are 
then burned in the rotary kiln incinerator. 


Tar burning equipment at the feed end of the kiln. 
Shown are tar nozzles, manual reset valves and intercon- 
nected piping. Combustible waste tars are atomized by 
nozzles, sprayed into kiln with proper mixture of air 
for clean, thorough combustion. 


air blower pressures jets which blow across the floor 
of the furnace. This supplements the induced sec- 
ondary air, maintains turbulence and burns up any 
heavy solids that deposit on the floor. Very little 
ash forms in this furnace, indicating good combustion. 
Hot gases at upwards of 1,700 F are vented 
through the penthouse to the stack. Both furnace and 
stack are lined with hard burned super duty fire- 
brick. When burning tars containing large concen- 
trations of chlorine or sulfur, the gases are diverted 

through two vertical packed towers. 
(Please turn to following page) 
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This view of the kiln at the Dow, “Midland scrap burning 
operation shows kiln and kiln drive transmission. Kiln 
is 78 ft. © 9 ft. OD x 35 ft. tong. 


Rectangular nes boxes above are the tar boxes, with 
view of rotary kilns at lower right. Installation cost 
$1,400,000. A second unit to be installed will bring total 
to well over $2,000,000. 


(Continued from preceding page) 

These scrubbers are 1114 ft. in diameter with 
11 ft. of 14% in. berl saddles. 10,000 scfm of gases 
are pulled through each scrubber with open type 
wheel fans. Gases are discharged to a top house of 
Dowpac NF-90 which acts as an entrainment separa- 
tor. All metal surfaces are rubber lined and the 
masonry in the scrubbers is acid proof brick. 

Water for scrubbing is obtained from a weak 
phenol sewer adjacent to the area. The water con- 
taining possibly 10 ppm phenol is pumped from a 
sump with two 3-stage vertical turbine pumps. Each 
pump is powered by a 20 hp vertical solid shaft 
motor, and each delivers 700 gpm at 87 ft. head. 

Distribution of the scrubbing water is by means 
of V notch weirs across the top of the column. The 
water is screened in a Hellan strainer before going 
to the scrubbers. Effluent water from the scrubbers 
is discharged to the sewer system with all neutraliza- 
tion and oxidation being done at the waste treatment 
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plant. Scrubbers operate satisfactorily, discharging af 


minimum of acid gases to the atmosphere. 

Many preliminary designs of the tar furnace wer 
available, as there are several reputable waste oil 
incinerator firms in the country. Unit installed, de 
signed in part by Dow engineers, appeared best to| 
solve the Midland problem at the lowest cost. Ate 
one year of operation, the unit is still operating a 
expected. 

The new Dow rotary kiln incinerator was designed 
to burn 110 tons per day of mixed refuse, including} 
plastics, rubbish and drums of chemicals. This ca. 


pacity was to be attained using two rotary kilns with 


each kiln handling a minimum of 60 million Btu per 
hour. Stack effluent criteria included smoke density 
of not more than 2 on the Ringelman chart for notl 
more than four minutes in any one-half hour and not§ 
more than 0.85 Ib. dust per 1,000 Ib. flue gas at] 
50 percent excess air. 

Design of this unit was started in September, 19568 
and construction was completed in December, 19589 
As finally put into operation, the incinerator consists 


mainly of a refuse pit, crane feed to a feed conveyor, 
special feed equipment for drums, rotary kiln, air§ 
control, secondary combustion, water spray system,9 


residue conveyor and stack. 

All refuse, except full drums and paks of hazard-j 
ous material, is dumped into a refuse pit. This pit i} 
20 ft. x 54 ft. x 20 ft. deep and will hold 800 cu. yds§ 
of burnables. An overhead crane of 314 ton capacit 

(Please turn to page 3% 


CREDITS 

Rotary kiln: International Incinerator 
Corp. 

Mechanical Contractors: Kaighn & Hughes 

Conveyors and related equipment: Jervis 
B. Webb Co. 

Refractory installation: Bigelow Liptak Co. 

Chimney: Custodis Construction Co. 

EQUIPMENT INSTALLED 

Varnon refractory: Harbison-Walker Co. 

Draft gauges and power units: Hayes Corp. 

Varispeed drive: Louis Allis Co. 

Low pressure oil burners, air nozzles, 
blower for air nozzles: North Ameri- 
can Mfg. Co. 

Centrifugal pumps: Sherzer Pump Co. 

Strainers: Kraissl Co. 

Industrial trucks and dump boxes: Demp- 
ster Bros. 

Diaphragm valves and pressure controller: 
Grinnel Co. 

Electronic flame eyes: Minneapolis-Honey- 
well 

Manual reset valves: General Controls Co. 

Blowers for scrubbers: Clarage Fan Co. 

Turbine pumps: Johnston Pump Co. 

Tar furnace: Bigelow-Liptak and Dow 
design 

Crane bucket: Blaw-Knox 

Rotary kilns: F. L. Smidth Co. 

Scrubber towers: Maurice Knight Co. 
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by Robert H. Avery* § 


Do you have a “‘clean air”’ 
problem? This second of a 
three-part series on dust- 
free ‘‘white rooms’’ takes 
up air conditioning, air 
moving equipment and its 
installation. Part three 
will discuss physical con- 
struction of white rooms 
and related process units. 


Ts tue Apri issue or Arr ENGINEERING we discussed 
what is meant by “clean air” in terms of dirt particle 
size and its relationship to the degree of cleanliness 
desired. In this second of a three part series of 
articles, we will discuss air conditioning requirements 
for “white rooms” where ultra-clean air is desired. 

Air conditioning systems for “white rooms” involve 


® the following: 


I. Temperature control 

2. Humidity control 

3. Dust control 

Uni/ormity of temperature is very important to 
make certain that necessary mechanical tolerances 


are meintained. Fluctuations in temperature would, 
Hof course, result in expansion and contraction of 
>) Various metallic components and make achievement 


of desied tolerances almost impossible. The actual 
uniform temperature itself will depend a great deal 
on the clothing worn by operators, and the particular 
involved. 

Dry bulb temperatures may range from 70 F to 
13 F, os far as design conditions are concerned, but 


§ ce tle design temperature has been established, 


“About the author: Robert H. Avery has had over 12 
years’ experience in field application of dust collecting, 
heating and ventilating equipment. He was active for 


» three ycurs in the fields of industrial hygiene and public 


health, serving im this capacity with the Michigan Depart- 
ment of Health, St. Louis and Kansas, He holds AB and 
8 degrees in chemistry. 
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it should be kept to plus or minus 1°. Relative 
humidity is usually kept within the 30 to 45 percent 
range. Higher humidities may cause rusting of com- 
ponents, and lowered humidities are not desirable 
because of the static electricity likely to be generated 
in such atmospheres and, of course, the need for 
operator comfort. 

Dust control in the air conditioning system is 
achieved by: 

1. The use of a super-interception filter such as 
the ABSOLUTE® filter for the final stage of air 
cleaning. 

2. Providing for greater than the usual number 
of air changes. 

3. Pressurization of the area by introducing as 
much as 25 percent outside air. 


System Arrangement 


Figure 1 shows a typical layout of mechanical 
equipment for a single duct central system. Reheat 
coils are shown after the spray coil section. In certain 
cases, the reheat coils may be located at the branches 
to the different areas to compensate for variations 
in cooling and heating load. 

The most important item to emphasize is the 
location of the super-interception filter. This filter 
should be located so that it is the last item of 
mechanical equipment downstream before the duct 
work. High efficiency precleaners may be put in their 
conventional location before the spray coil units, but 
the super-interception filter must be the very last 
element in the mechanical lineup. This assures that 
all air to the “white room” is filtered, and there is no 
possibility of contamination with unfiltered air. 

It is equally important that the super-interception 
filters be installed in such a way as to prevent any 
possibility of leakage around them. Figure 2 shows 
an installation, which while more elaborate than 
necessary, still indicates all of the fundamentals in 
design which must be followed. If the filter bank is 
going to be high, it should be backed by suitable 
angle supports as shown in the first section on the 
left. The filters themselves do not have to be installed 
in frames, and can be set one upon the other. This 

(Please turn to following page) 
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Fig. 1: In this mechanical equipment 
layout for single duct central system, 
note position of super-interception 
filter. Filter must be last item of 
mechanical equipment downstream 
before ductwork. 


(Continued from preceding page) 


is illustrated in the central group of filters in Figure 2. 
The filters must then be sealed to prevent any leakage 
around the edges. This can be done by the use of 
pressure sensitive tape, or as shown in the picture, 
by the use of an angle iron frame and takeup bolts. 
In this case, the filters are supplied with gaskets on 
one or two faces so that as the bolts are tightened, the 
gaskets are compressed, preventing any leakage. 
Filters for dust free rooms should not contribute 


Fig. 2: This bank of super-interception filters illustrates 
progressive stages of installation and construction details 
such as backing angle; filter installation without frame; 
bolted assembly to secure tight gasketed seal and filter 
shipped in plastic bag. Courtesy: Fafnir Bearing Co. 
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L REHEAT COIL 


SPRAY COIL 
WATER WASH UNIT 


Typical Layout of Mechanical 
Equipment for “White Room” 
Air Conditioning System. 


- HIGH EFFICIENCY PRE-FILTER 


er 


HIGH EFFICIENCY em 


The ABSOLUTE ® Filters Are FILTER © — 


The Last Items Downstream. 


90% NBS EFFICIENCY 
ATMOSPHERIC DUST 


any dust themselves. To be certain that this is th 


case, filters should be specified which will not de} 
teriorate under conditions of high humidity if, fof 
instance, they are directly downstream from a spnij 
coil. They should be meticulously cleaned at thi} 


factory to remove any dust which they may hav 


picked up during manufacturing operations, and the} 


should be packed and shipped in plastic bags sj 
that they do not pick up any dust in transit. 
With good prefiltration, the super-intercepticil 


filter will last for extremely long periods of time, anil 
life experiences of two years and more are not ur 


common. Such prefiltration can be achieved by elec 


tronic air cleaners or by fine fibered glass mat inter} 


ception filters. One of the particular advantages 0 
the latter type of filter is the fact that it is available 
in units having the same face dimensions and capaciti 
as the super-interception filter. This feature facilitate 
the design and construction of the central system 
plenum. 


Aluminum Duct Recommended 


Ductwork up to the super-interception filter ma’ 
be galvanized steel. Beyond this point steel is no 
recommended because of the possibility of contamina 
tion by either rusting ductwork or flaking of the 
galvanized coating. Aluminum has been used mos 
frequently, but some people have even expresseé 


concern about the possible flaking of an aluminum 


oxide coating, especially under high moisture « on¢i 
tions, and prefer stainless steel ductwork. 
Diffusers within the work area are select d 0 
give desired airflow with a minimum of dra'ts 0 
turbulence. Return air grilles are located as |w % 
possible so that there is a general downward flow. 
In order to constantly cleanse the air i) the 
white room area, a much higher than usual venti/ation 
rate is used. Air changes may be as frequent «s om 
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OeFig. 3: Typical layout of precision assembly area. Note 
»ptia Pythat inspection operation is most critical, hence has most 
| gPressurization. Cleaning is next most critical, with gradual 
>, ANE reduction in pressurization down to least critical areas. 
ot un 


elec. § 
inte-MMevery minute, although the average practice is to 
res OM design for an air change every 3-4 minutes. This high 
ilable continuous circulation of air assures a low dust level 
pacity a by the process of dilution. Such a high rate of air 
litates§} change makes the selection of air diffusers more 
vstem 9 meticulous than usual to make certain that the airflow 
does not create drafts, and is sufficiently uniform 
throughout the room to guarantee overall dilution. 


marl Pressu rization 
s not = “White rooms” are built to be as “dust tight” as 
mina possibl.. However, to prevent the accidental infiltra- 
the tion of any non-filtered air, it is standard practice to 
mos) pressur ze the whole area. Usually the operation 
osset 2 having he most critical requirements is most highly 
nul 5% pressured, and there is a reduction in pressurization 
mdi: level o:.tward from this most critical area to provide 
maximuin isolation of critical processes. Figure 3 
d tom shows 2 typical layout of a precision assembly area. 
ts OM Inspection is the final operation, and is the most 
W a critical. For this reason it is pressurized the most. 
flow. Equally critical is cleaning where pressurization is 
the} sometimes kept at a slightly lower level but still 


ation greater than any of the other adjoining areas except 
5 one §} "spection. This arrangement continues all the way 
, 1959 
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Fig. 4: Interlocked pass-throughs like those in photo above 
will prevent both inner and outer doors from being opened 
at same time, thus prevent air flow from one area to 
another. Pass-throughs also reduce worker traffic from 
room to room. Courtesy: Barden Corp. 


down to the least critical area. The different pressure 
levels are indicated in italics. Pressurization control 
is achieved by the use of pneumatic sensing devices 
which automatically supply additional air to any 
area of the “white room” where the pressure may 
drop because of an open door. 

The amount of recirculated air will depend on 
losses due to pressurization, and exhaust from the 
toilet and lunch areas. The former losses can be 
reduced by the use of air locks between rooms, and 

(Please turn to following page) 


Fig. 5:Below, an overhead air shower is actuated when 
worker steps on electric switch pad. Shower is intended 
to remove loose lint and dust from upper part of clothing 
and body. Courtesy: Fafnir Bearing Co. 
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(Continued from preceding page) 


between the “clean” area and the rest of the building. 

When air locks are not used, traffic between 
rooms may be kept at a minimum by using double- 
door pass boxes for the transfer of material (see 
Figure 4). Communication between rooms may be 
accomplished by the use of telephones or an “inter- 
com” system. 

An interesting side effect of pressurization in one 
installation was the “whistling” of electrical conduits 
due to outward flow of air from the room. While the 
quantity of air lost was not critical, the noise was 
so unpleasant that the conduits had to be calked. 


Air Showers 


Most precision assembly areas have an air shower 
of some kind to remove any traces of lint from 
personnel clothing before they enter the more critical 
areas. One arrangement of air shower is shown in 
Figure 5. While the operator is standing on the 
shower-operating pad, a blast of air from the over- 
head diffuser blows off any lint and dust on the head, 
shoulders, and upper part of the employee’s body. 


Some engineers responsible for design feel that it is 


adequate to remove the dust from the upper part ; 
the body only, since dust on clothing below the ‘ey 
of a work table will not contaminate the produ 
More critical designs of these air shower system 
frequently include a completely enclosed air lock ; 
well as the air shower, so that whatever dust | 
generated during the blow off period is not allowed 
to escape from the air lock. In this case, the e 
ployee enters the air lock, closes the door, has th 
clothing “air washed” and then enters the criticd 
area after the air wash has stopped. 


| 


ac 


Adjustable Louvers In Air Lock 


In some arrangements, adjustable louvers suppl an 
ing air at high velocity are set in the walls of thi 
air lock, instead of using an overhead blowdowgi gir 
(Figure 6). By the use of suitable interlocks it ij wh 
possible to prevent a worker from passing throug as 
while the air shower is in operation. Where safetiy 
regulations prevent the installation of automatic doojl 
locks, workers can be reminded of their responsibili® 
ties by interlocking a klaxon or other alarm so thi 
violations of rules are made obvious to the offendel 
and his fellow workers. ENnp. 


a 


Fig. 6: Alternate type of air shows 
(see Fig. 5) is installed in an aij 
lock. Adjustable louvers in wall blow§ 
dust and lint off all clothing, Note 
floor grating, shoe coverings and log 
return air grilles. Courtesy: Bardeij 
Corp. 


NEXT MONTH 


Part III of this article, to a pea'G 
in the June issue of AIR ENGI§ 
NEERING, will take up con iruc§ 
tion of “white rooms”; per:onnéls 
techniques; material har dlingy 
methods; and monitoring of dust 
concentrations. 
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Air Pollution Control Association 


A history, outline of services, objectives, technical 
activities, organization, committees, of this 52- 


That air pollution and its control 
can hardly be considered as recent 
developments on the U.S. scene is 
attested to by the history of the 
Air Pollution Control Association, 
which had its beginnings in 1907, 
as the “International Association 
for the Prevention of Smoke,” 


Smoke Inspectors. 

Today, the Air Pollution Control 
Association has a membership of 
approximately 1,700 individuals, 
250 companies, and 100 sustaining 
members. The association provides 
a wide variety of services for its 
members, and its technical com- 
mittees develop recommended prac- 
tices for air pollution control. 


13 Started Group 


The original membership num- 
bered 13 (apparently no one in the 
original organization was supersti- 
tious) and it was limited to smoke 
inspectors only. Reason for this 
was the fear that railroads and 


Es. other creators of smoke nuisances 
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might try to sabotage the organi- 
zation, if permitted to join. 

In 1913, the by-laws were 
amended to permit membership by 
anyone interested in air pollution 
contro|, including railroads and 
other industries. At that time 
practically all the attention given 
to prevention centered around the 
elimination or reduction of the 
discharge of black smoke from the 
burninz of coal. 

_ By 1915 the membership had 
increased to 60 and that year the 
name of the organization was 
changed to the “Smoke Prevention 
Assoc ation.” Starting in 1916 

Cleaner Air Week” was proposed 
and certain committees were estab- 
lished to carry on the activities of 
the organization. Also, annual 
Meetings were conducted where 
technical papers were given both 
by members and non-members. 

Women were invited to attend 
the annual meeting for the first 
time in 1922, and from then 
through 1940 the organization 
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year old air pollution control organization 


grew, and in that year the name 
was changed to “Smoke Prevention 
Association of America.” In 1948 
membership had climbed to 235, 
and in 1949 it was established, for 
the first time, that “Cleaner Air 
Week” should be the fourth week 
in October. 

In 1950 there was a complete 
revision of the make-up of the 


organization at the meeting in 
Montreal, and at that meeting 
there was established the organi- 
zation of the board of directors, 
which is substantially the same as 
that in use today. In 1951 the 
organization took up headquarters 
at Mellon Institute with 33 com- 
pany members, 69 sustaining mem- 

(Please turn to following page) 


following objectives: 


a solution of this problem; 


pollution of the atmosphere; 


activities; 


pheric pollution; 


contaminants; 


atmospheric pollution. 


PURPOSE OF A.P.C.A. 


The purpose of the Association is to foster control of atmos- 
pheric pollution and improve air sanitation by promoting the 


(a) The abatement and/or prevention of atmospheric pollu- 
tion affecting health and/or causing damage to property, nuisance 
to the public, and wasting natural resources; 

(b) Encourage public acceptance of the necessity for atmos- 
pheric pollution prevention and assist governmental units toward 


(c) Encourage the development and adoption of apparatus, 
equipment, and operating procedures, that will economically prevent 


(d) Encourage the participation, cooperation, assistance, and 
support of technical, civic, governmental, medical societies, health 
associations, and other organizations in air pollution prevention 


(e) Encourage industrial, manufacturing, producing, and 
distributing firms, transportation agencies and associations of such 
firms to contribute knowledge and effort to promote experimenta- 
tion and application of methods towards the reduction of atmos- 


(f) Encourage the development and adoption of engineering 
standards of performance on a national and international scale 
that are workable and reasonable; 

(g) Promote research in the solution of problems embracing 
all sources of atmospheric pollution; 

(h) Aid municipalities and public bodies in adopting regula- 
tions controlling the discharge into the atmosphere of harmful 


(i) Prepare and distribute literature and publications pertain- 
ing to the problems involved in providing cleaner air; and 

(j) Maintain a library and information service of professional 
papers, technical articles and publications, and descriptive material 
pertaining to cause, effect, and remedy of processes involving 
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(Continued from preceding page) 
bers, and 380 individual members. 

Air Repair was the name of the 
society’s first technical journal, 
making its appearance in 1952. 
Since then the journal has been 
re-named “The Journal of the Air 
Pollution Control Association” and 
is published quarterly. The society 
also publishes the APCA News 
and the APCA Abstracts. 


Directors’ Qualifications 


Qualifications for directors of 
the APCA were modified recently 
from a specification of nine control 
officials and eight individuals from 
industry to seven directors from 
control officials; seven from in- 
dustry; and three from educa- 
tional, governmental, and research 
organizations. Also, the qualifica- 
tions for the presidency have now 
been modified so that instead of 
the president always being a con- 
trol official, the office can be held 
by any member in good standing. 

The association has an executive 
secretary, Harry M. Pier, who di- 
rects activities from the APCA 
headquarters at 4400 Fifth Ave., 
Pittsburgh. However, much of the 
association work is done through 
committees. A number of standing 
committees concerns itself with 
the general operations of the so- 
ciety, and the conduct of its annual 
meeting and exhibition. 

Services for members are pro- 
vided through the functioning of 
“S” committees, which render a 
particular service to members 
other than those dealing with the 
technical aspects of air pollution 
control. 

These cover such matters as: 
Publications, Library and Techni- 
cal Information; Cleaner Air Week 
promotion; Legal; Honors and 
Awards; and Public Relations. 

Work of the “T” or technical 
committees is under the supervi- 
sion of the Technical Council. 
Functions of this Council are: 

(a) Develop criteria of per- 
formance, as they relate to the 
control of air pollution, that are 
workable and reasonable. 


(b) Recommend to the Board 
of Directors the approval of such 
criteria of performance. 


(c) Encourage the  develop- 
ment and adoption of apparatus, 
equipment and operating proce- 
dures that will economically pre- 
vent atmospheric pollution. 


(d) Encourage all associated 
industries to contribute knowledge 
and effort and to promote experi- 
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mentation and application of meth- 
ods toward the reduction of atmos- 


pheric pollution. 


The ‘“T’’ committees are further 
divided between the “TI” 
covering the several industries in- 
volved in air pollution; and the 
“TA” group which takes in spe- 
cialty suppliers of apparatus or 


equipment. 


Each of these committees will 
be concerned with its particular 
industry or equipment and be re- 
sponsible for the following: 

(a) Establish definitions and 


nomenclature. 
(b) Define’ the 


pollution under control. 


(d) Evaluate effectiveness of 
control equipment available and 
offered by manufacturers to do a 


particular job. 


(e) Stimulate, recommend and 
foster cooperative research within 


their particular industry. 


(f) Recommend practical limits 


of emissions. 


group 


atmospheric 
pollution problems of their indus- 
try in concrete and detailed terms. 

(c) Seek the solution to the 
problem of bringing discharges of 


— 
a 


ii 


SS 
‘ — = * 


= 
- 
: 


* al PT 


© 


leo 
OAKME7__ 


“Air must be getting bad in here.” 


= 
‘. 


— 


eid 


(g) Develop recommendej 
practices for equipment applica 
tions and operation to reduce ai 
pollution and to meet the criteri 
of emissions adopted by the asso 
ciation. 


(h) Recommend instrument 
and techniques for measuring emis§ 
sions for the purpose of evaluaty 
ing the day-to-day operation of th 
industry. 

(i) In the furtherance of thes§ 
objectives, to coordinate all pertif 
nent matters with the proper com 
mittees of ASA, ASTM, ASMI 
and other recognized technical 
societies. 

Industries included among thi 
“TI” committees are marin 
chemical, petroleum, coal, publi 
utilities, steel, ferrous foundries) 
nonferrous smelting and refining™ 
nonferrous foundries, and railway} 
locomotives. : 


The “TA” or apparatus anil 
equipment committees  include§ 
heating equipment, waste disposal 
incinerators, oil burners; dusty 
fumes, mists and fog collectors§ 
stokers, odor and gas treatment/ 
and meteorological. END. 
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(Continued from page 28) 

Dlicgm O2 |. lift, 42 ft. span for 84 ft. long runway was 
e aim inst: !led to mix the refuse and elevate to the charging 
itera hopper. A 2 cu. yd. bucket designed for incinerator 
@SS0M% service completes this piece of equipment. . 

trom the charging hopper the refuse falls by 
gravity onto a drag chain conveyor located inside a 
feed:r housing. The 7 in. high x 5 ft. 9 in. wide 
channel flights on this conveyor move the refuse to 
the teed chute where the refuse falls by gravity into 
the fire. Speed of the conveyor is variable, obtained 
with a variable drive, controlled from the operating 
panel. 

Paks and drums are dropped down the feed chute 
with a hydraulically operated feed device. This gives 
maximum protection to the operator. A large vent 
over the feed chute opens to the outside of the build- 
ing, to relieve any explosions that might take place 
in the kiln. Primary combustion air is damper con- 
trolled through the top of the feeder and travels 
™ down the feed chute to the kiln. The entire feeder 
; ani is under negative head from the stack, the refuse 


clude in the charging hopper maintaining the closure at 
— @ the hopper opening. 
ust 


ctor How Liquid Tars Are Added to Fire 


Liquid tars are fired horizontally into the kiln 
from both sides of the feed chute to help maintain 
temperature and to burn up the smoke. Modified 
low pressure air atomizing oil burners complete with 

® flame safety equipment are installed on the seal plate 
at the feed end of the kiln. Piping has been installed 
© to be able to pump contaminated waters and wet 
} slurries through the oil burners. Screening, pumping, 
recycle and flame safety equipment is similar to that 
§} on the liquid tar furnace, previously described. 


Solid Wastes Absorb Radiant Heat 


Adding all of these liquid and solid fuels to a fire 
® would seem to cause poor combustion. In practice, 
@ the problem is the opposite. The liquid fuels are 
, | needed to provide a hot flame to burn up the liberated 
H carbon particles from the combustion of the plastics. 

Also, the refuse tends to minimize the radiant heat 
® problem developed during the burning of roughly 
8 gpm of tars in the kiln. The kilns are 12 ft. 9 in. 
OD x 35 ft. long. Temperatures in excess of 2,000 F 
© *e achieved in the kiln, with 9 in. of Varnon refrac- 
) ‘ory protecting the shell. An 8,000 cfs fan producing 
>) 10 in. static pressure, forces over-fire air through a 
Series c! nozzles located on the sides and bottom of 
feed chute. This gives turbulence to the gases and 
cools the seal plate. 

As the refuse is moved horizontally in the kiln, 
all of the organic matter is destroyed, leaving an 
organic ash. This ash or residue includes drums, 
tin cans and slag. A 8 in. slope is provided through 
the length of the kiln, which aids in moving the 
Solids to the discharge end. While turning, this ash, 
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New refuse incinerator at Dow Midland, Michigan plant. 
Tar furnace and scrubber can be seen in background, 
at right. 
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Combustion control system for rotary kiln installation. 
At left is control panel showing draft gauges, tempera- 
ture recorder, variable speed controls for feeder and kiln, 
miscellaneous controls and indicator lights. 


slag or other material drops into a residue conveyor 
trough that contains 3 ft. of water. The residue drag 
chain conveyor in the bottom of the trough contains 
12 in. channels 5 ft. wide on 7 foot spacing, which 
moves the material out from under the kiln, up an 
incline and across a bar screen. This separates the 
metal and the ash into different boxes for hauling 
and disposal. 

Leaving the kiln, the gases impinge on refractory 
surfaces that cause a swirling action in the secondary 
combustion chamber. This added turbulence with 
the additional detention time is sufficient to burn up 
the smoke. No secondary fuel or after burners are 
used. Thirty feet from the kiln, the gases pass 
through the first of two banks of water sprays. 
Approximately 300 gpm of water is sprayed through 
54 nozzles, which knocks down the fly ash. This ash 
is then sluiced to the residue conveyor and discharged 
with the other ash. 

The secondary combustion chamber is lined with 

(Please turn to page 50) 
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o2nd Annual Meeting of weer: vr. 21-26] 


Air Pollution Association 


Tue 52np ANNUAL MEETING of the Air Pollution 
Control Association will be held at the Statler-Hilton 
Hotel in Los Angeles June 21-26. Registration fee 
for both members and non-members of the Associa- 
tion is $25.00. Reservations should be made directly 
with the hotel, stating attendance to be at the 
APCA meeting. 

About 800 to 1000 representatives of industry, 
governmental officials, air pollution control officers, 
manufacturers of air pollution control equipment, 
are expected to attend. 


Where: Hotel Statler) 


Exhibits of the latest air pollution control equip- 


ment will be shown in the Statler-Hilton exhibit area. 

Papers to be presented during the course of the§ 
meeting, listed below, range from health aspects off 
air pollution, flue fed incinerators, automobile ex-| 


hausts, to combustion of fuels (smokelessly). 


Our readers are cordially invited to visit An§ 
ENGINEERING’s exhibit in booth Number 108 at the} 


Statler-Hilton Hotel during the APCA Meeting June} 
21-26. 


Monday Morning, June 22 


Health Aspects of Air Pollution 
Chairman: THOMAS J. HALEY, Chief, Division of 
Pharmacology and Toxicology, University of Cali- 
fornia School of Medicine 

Epidemiological Aspects of Air Pollution. John R. Gold- 
smith, M.D., California State Department of Public 
Health. 

Toxicologic Interactions of Mixtures. 
inger, U. S. Public Health Service. 

Eye Irritation from Air Pollution. C. H. Hine, M.D., 
Michael J. Hogan, M.D., William K. McEwen, Stacy R. 
Mettier, Jr.. M.D., F. H. Meyers, M.D., and Karl H. 
Boyer, University of California School of Medicine. 


Herbert E. Stok- 


Flue Fed Incinerators 
Chairman: MILTON REIZENSTEIN, Smoke Abate- 
ment Engineer, Baltimore, Maryland 

Controlling the Flue Fed Incinerator. Robert J. Mac- 
Knight, John E. Williamson, Joseph J. Sableski, and 
James O. Dealy, Los Angeles County Air Pollution 
Control District. 

Modifications to Reduce Emissions from Flue Fed Incin- 
erators. E. R. Kaiser, J. Halitsky, M. B. Jacobs, and 
L. C. McCabe. 

Experiences in Chicago in the Operation of Flue Fed 
Incinerators. Edward Kosciuch, Chicago Department 
of Air Pollution Control. 

Experiences in Detroit in the Operation of Flue Fed 
Incinerators. Morton Sterling, Detroit Bureau of Air 
Pollution Control. 


Monday Afternoon 


General Session 


Chairman: SAM RADNER, Armour Research Founda- 
tion, Illinois Institute of Technology 

Design of Afterburners for Varnish Cookers. J. L. Mills 
and W. F. Hammond, Los Angeles County Air Pollu- 
tion Control District. 

An Air Pollution Study of a Community Surrounding a 
Beryllium Plant. V. H. Sussman, J. Lieben, and J. G. 
Cleland, Pennsylvania Department of Health. 

Graduate Education for Air Pollution Control Personnel. 
E. R. Hendrickson, University of Florida. 

A Combustion Method for Determination of Solvent 
Vapors at Low Concentrations in Air or Oxygen. R. 
Goldstein, J. Glicksman, J. H. Elliott, and L. G. Wayne, 
Los Angeles County Air Pollution Control District. 

Gas Chromatographic Study of the Oxidation of Hydro- 
carbons. K. Stein, J. Feenan, G. P. Thompson, J. F. 
Schultz, L. J. E. Hofer, and R. B. Anderson, U. S. 
Bureau of Mines. 


Tuesday Morning, June 23 
Atmospheric Monitoring 


Chairman: JOHN A. MAGA, Chief, Bureau of Air} 


Sanitation, California State Department of Public § 
Health 


Contaminant Concentrations in the Atmosphere of Los fi 
Angeles County. W. J. Hamming, R. D. MacPhee, ané Pe 
J. C. Romanovsky, Los Angeles County Air Pollution § 


Control District. 

Air Monitoring in California. George J. Taylor, California 
State Department of Public Health. 

Monitoring for Airborne Radioactive Materials at Han- 
ford Atomic Products Operation. J. K. Soldat, Radi- 
ological Development Operation, General Electric Co, 
Hanford Atomic Products Operation. 

Use of Plants for Air Pollution Monitoring. Ellis F. 
Darley, University of California at Riverside. 


Operating Characteristics of Freon-Powered Samplers 
Under Field Conditions. Leonard Marcus, F. E. Bart-} 
lett, M. E. Smith, and I. A. Singer, Brookhaven Na- 


tional Laboratory. 


General Session 
Chairman: L. M. ROBERTS, Executive Secretary, 
California Furniture Manufacturers Association 


Effects of Fuel and Incinerator Design on Effluents from J 
R. L. Stenburg, R. R. Horsley, P. W.§ 
Kolp, and A. H. Rose, U. S. Public Health Service § 
Waste Disposal Without Air Pollution. C. R. Compton® 
and F. R. Bowerman, Los Angeles County Sanitation | ; 


Incinerators. 


Districts. 
Correlation of Dust Scrubber Efficiency. K. Semrat, [ 
Stanford Research Institute. 


Some Recent Developments and Applications of Scrubbers § 


in Industrial Gas Cleaning. G. T. Nicklin, Western § 
Precipitation Corporation. 

Air Pollution Control Measures for Hot Dip Galvanizing 9 
Kettles. E. E. Lemke, W. F. Hammond, and GJ 
Thomas, Los Angeles County Air Pollution Co intro 
District. 


Wednesday Morning, June 24 
Automobile Exhausts 


Chairman: WALLACE LINVILLE, Head Automotive J 
Combustion Engineer, Los Angeles County Air oll: § 


tion Control District 


Dynamic Irradiation Chamber Facilities for Auton otive J 
Exhaust Studies. A. H. Rose, Jr., U. S. Public Health J 


Service, and C. S. Brandt, U. S. ‘Department of Agty 
culture. 


Proportional Sampling System for the Collection of an | 
Integrated Auto Exhaust Gas Sample. J. C. Chipmal 
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and M. T. Massey, Los Angeles Air Pollution Control 
District. 

Av omotive Air Pollution—A Systems Approach. Stuart 
.. Ridgway, Ramo-Wooldridge Corporation. 

Paper to be announced. 

Paper to be announced. 


General Session 
Chairman: CLIFTON J. SEYMOUR, Air Pollution 
Control Officer, Riverside County Air Pollution Control 
District 

A Mass Loading Analyzer for Atmospheric Particulates. 
J. S. Nader and D. R. Allen, U. S. Public Health 
Service. 

Developments in the Use of the AISI Strip Filter Sampler. 
J. C. Park and D. M. Keagy, U. S. Public Health 
Service. 

Some Techniques Used for Mobile Air Sampling. H. F. 
Droege, R. G. Givens, P. J. Martin, and E. Robinson. 
Bay Area Air Pollution Control District. 

Techniques for the Calibration of Atmospheric Analyzers. 
Production of Dilute Gas Streams by Diffusion. C. L. 
Gordon, H. Wong-Woo, and H. L. Helwig, California 
Department of Public Health. 

Atmospheric Dehydrogenation of Organic Compounds. 
L. A. Ripperton, University of North Carolina. 


Organic Solvents 
Chairman: W. L. FAITH, Managing Director, Air 
Pollution Foundation 

Organic Emissions in Smog Formation. Janet E. Dickin- 
son, Los Angeles County Air Pollution Control District. 

Photochemistry of Organic Compounds. H. W. Ford and 
E. A. Schuck, Stanford Research Institute. 

Control of Organic Emissions from Surface Coating Oper- 
ations. Carl V. Kanter, Jack H. Elliott, Emmet F. 
Spencer, Norman Kayne, and Marc F. LeDuc, Los 
Angeles County Air Pollution Control District. 

Elimination of Organic Vapors. H. L. Barnebey, Barnebey 
Cheney Company. 

Industrial Ovens Designed for Air Pollution Control. 
P. H. Goodell, Catalytic Combustion Corporation. 


} Wednesday Afternoon 


General Session 


Chairman: CHARLES E. BILLINGS, Professor of 
Industrial Hygiene, Harvard University 

Immunochemical Changes in Animals from Exposure to 
Gaseous Air Pollutants. L. D. Scheel, U. S. Public 
Health Service. 

Protection Against Lethal Effects of Ozone and Nitrogen 
Dioxide by Sulfur Compounds. E. J. Fairchild, U. S. 
Public Health Service. 

Some Performance Characteristics of the Goetz Model D 
Aerosol Spectrometer. P. K. Mueller, H. L. Helwig, 
and C. L. Peterson, California Department of Public 
Health. 

The Working Principle and Data Analysis of the Aerosol 
Spectrometer. A. Goetz, H. J. R. Stevenson, and O. 
Preining, California Institute of Technology. 


>} The F fect of Temperature Upon the Nature of Aerosol 


oe 


cotive § 
ollu- j 


otive § 
jealth § 


Agri i 


of an 


pman 


1959 


Pariicles. O. Preining, H. J. R. Stevenson, and A. 
Goetz, California Institute of Technology. 


Thursday Morning, June 25 


Radiological Aspects of Air Pollution 


Chairman: FRED A. BRYAN, M_.D., Professor of 
relay (Industrial), University of California at Los 
ngeles 

Genera) Aspects of Radioactive Air Pollution Due to the 
Use of Nuclear Energy. Albert W. Bellamy, Univer- 
Sity of California at Los Angeles. 

Detection of Radiological Air Pollutants. Leonard Baur- 
mash, University of California at Los Angeles. 

Routine Monitoring of Radioactivity of Materials in Rain- 
fall and Atmosphere. Germaine Gomez and W. A. 
Quebedeaux, Jr., Harris County Health Department. 


AIR ENGINEERING, MAY, 1959 


Radiological Program of the Los Angeles County Air Pol- 
lution Control District. Adam Wiley, Los Angeles 
County Air Pollution Control District. 


General Session 
Chairman: EDDY S. FELDMAN, Vice President, Re- 
search-Cottrell, Inc. 

Control of Asphaltic Concrete Batching Plants in Los 
Angeles County. J. A. Danielson, N. R. Shaffer, and 
R. M. Ingels, Los Angeles County Air Pollution Control 
District. 

Design and Performance Characteristics of High-Velocity, 
High-Efficiency Air Cleaning Precipitators. H. J. White 
and W. H. Cole, Research-Cottrell, Inc. 

Shock Wave Cleaning of Air Filters. C. E. Billings, R. 
Dennis, and L. Silverman, Harvard University. 

Laboratory Wind Tunnel and Model Studies to Improve 
Gas Velocity Distribution in Cottrell Precipitators. W. 
T. Sproull, Western Precipitation Corporation. 

Discharge Electrodes and Electrostatic Precipitators. 
J. S. Lagarias, Koppers Company. 


Thursday Afternoon 


Combustion of Fuels 


Chairman: W. L. CHADWICK, Vice President, South- 
ern California Edison Company 

Contaminant Emissions from the Combustion of Fuels. 
Robert L. Chass and Ralph E. George, Los Angeles 
County Air Pollution Control District. 

Control of Combustion for Reduction of Air Pollution. 
Robert D. Reed, John Zink Company. 

Control of Nitrogen Oxides in Boiler Flue Gases by Two- 
Stage Combustion. D. H. Barnhart and E. K. Diehl, 
The Babcock and Wilcox Company. 

The Cottrell Precipitator for Oil-Fired Power Plants. H. 
C. Austin, Southern California Edison Company, and 
W. T. Sproull, Western Precipitation Corporation. 

Bench-Scale Investigation on Removing Sulfur Dioxide 
from Flue Gases. D. Bienstock and J. H. Field, U. S. 
Bureau of Mines. 


General Session 
Chairman: GERALD FISHER, Air Pollution Co- 
ordinator, General Petroleum Corporation 

Particulate Pollutants in the Air of the United States. 
C. E. Zimmer, A. C. Stern, and E. C. Tabor, U. S. 
Public Health Service. 

Total Air Pollution Emissions in Los Angeles County. 
R. L. Chass, R. G. Lunche, N. R. Shaffer, and P. S. 
Tow, Los Angeles County Air Pollution Control Dis- 
trict. 

The Estimation of Air Pollution Emissions in a Regional 
Air Pollution Control District. W. R. Crouse, G. Aase, 
H. Johnson, J. D. Coons, and J. E. Yocom, Bay Area 
Air Pollution Control District. 

Vegetation Symptoms as a Measure of Air Pollution. 
H. C. McKee and F. W. Bieberdorf, Southwest Re- 
search Institute. 

The Prevention of Air Pollution Damage to Plants by the 
Use of Vitamin C Sprays. H. T. Freebairn, University 
of California. 


Friday Morning, June 26 


Zoning from an Air Pollution Point of View 


Chairman: FRANK TETZLAFF, Chief, Air Pollution 
Engineering Program, U. S. Public Health Service 
Meteorological Considerations in the Evaluation of Com- 
munity Air Quality Potential for Application to Com- 
munity Air Quality. J. M. Leavitt, U. S. Public Health 

Service. 

An Objective Method for Site Evaluation. I. A. Singer, 
Brookhaven National Laboratory. 

Industrial Zoning as a Means of Controlling Area Source 
Air Pollution. W. D. Holland, A. Hasegawa, J. R. 
Taylor, and E. K. Kauper, Los Angeles County Air 
Pollution Control District. 

(Please turn to page 50) 
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Dust-Free Air 
For Gyroscopes 


Case history of actual air condi- 
tioning system in ‘‘white room’’ 
of guided missile gyroscope 
plant points out techniques for 
other such installations wher- 
ever air purity, humidity and 
temperature is highly critical. 


An ATMOSPHERE SO CLEAN that it cannot be measured 
with current type dust counters is being maintained 
in the new $250,000 research laboratory built into 
the sixth floor of the Lear, Inc. main plant in down- 
town Grand Rapids, Mich. 

The super-sterile atmosphere is required for de- 
veloping prototypes of tiny gyroscopes and stable 
platforms for Bell Telephone Laboratories missile 
systems. Even the slightest bit of dust in the air can 
result in friction that would destroy accuracy of 
operation. 

Components are machined so fine that tolerances 
are measured to one ten-millionth of an inch. Even 
normal moisture in the hands of the 40 engineers 
and electronic technicians working there has to be 
removed. 


One System ... 3 Pressures 


To attain such conditions, a single air conditioning 
system holds temperatures to 71 F, plus or minus 1 F, 
and relative humidity to 35 percent, plus or minus 
2 percent. The system also maintains static pressures 
of 3, 2 and 1 in. in three separate areas. The 
low humidity level is at the critical point —low 
enough to keep hands dry and high enough to avoid 
creation of static electricity. 

Air is filtered four times —the last time through 
an Absolute® filter — before being released into the 
laboratory through ceiling diffusers. 

The entire 4,500 sq. ft. area is designed to hold 


See 


Assembly area in Lear, Inc., gyroscope assembly plani{ 
in Grand Rapids, Michigan, must be kept fantastically§ 
clean to assure proper operation of tiny gyroscopes firn| 
assembles for Bell Telephone Laboratories. 


I 
p 
ct 
cl 
W 
Here, gyroscopes and stable platform missile guidance d 
systems are assembled in air so clean that any remainini P 
dust particles cannot be measured with instruments avail: jy 
able to plant engineer. 
al 
h 
at least 1 in. static pressure to prevent any outsidej 
air infiltrating. Subdivided areas are designed fog s 
2 and 3 in. s.p. in order to control the flow of ai © 
from one area to another. & 
In a room adjoining the laboratory, a 17 ft. by 17 ft} 
space was allotted for installation of the air condi s 
tioning equipment and a 6 ft. 9 in. by 10 ft. spacey r 
next to the outside wall for an evaporative cond nse. ¢ 
Between the two stood a packaged air conditione! f 
serving an existing laboratory on the opposite side 
of the equipment room. Its operation could not be} 
disturbed during installation though the only lear I 
ance in the room was an 18 in. wide space f 
either side of the packaged unit. ‘ 
Heat gain for the new laboratory was calculated Ht 
at 38.4 tons. Most important internal sources of heat I 
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were the 40 employees who work there and the 
210 ‘t. candles of lighting in ceiling recessed fixtures. 

‘o counteract this load, a 25 hp and a 30 hp 
compressor were installed. The smaller unit can 
normally handle the complete load. The larger unit 
modulates its operation to maintain the desired 
tem)crature and humidity, with plenty of capacity to 
spare. Electronic controls govern their operation. 

The air handling system takes in about 33 percent 
fresh air. Fresh air is filtered through a throwaway 
mechanical filter “to keep out the birds and the bees,” 
as Jim Mildon, Lear plant engineer, puts it. 

After fresh and recirculated air is mixed, it is 
passed through a throwaway filter rated at 70 percent 
efficiency. It is drawn over two direct expansion 

“@H cooling coils in a single bank and then over a steam 
plant atomizing type humidity coil by a 15 hp fan. The 
fan moves 135,000 cfm at 3 in. s.p. over steam heating 
and reheat coils. 

Conditioned air is then pushed through a third 
throwaway filter with 85 percent efficiency and finally 
through a Cambridge Absolute® filter that screens 
out any remaining dust particles down to .2 or .3 
microns. 


Dust Count Problem 


Actually, Mildon admits, he doesn’t know what 
the dust count in the laboratory is. He hasn’t got an 
instrument fine enough to measure it. 

“A dust counter that will measure down to 1,000 
particles per cu. ft. is not fine enough,” he declared. 
“If dust count should get up to approximately 2,500 
particles per cu. ft., we would shut down the air 
conditioning system to find out what’s wrong.” 

After the Absolute® filter, there is nothing me- 
chanical between the air and the conditioned space 
where dust might collect. The air is split into three 
dance ucts, all of whose joints are sealed with mastic and 
ainin) GB pressure sensitive tape so no dust can be siphoned 
avail: into the air stream. 

One duct is designed to take 2,000 cfm of air 
at 3 in, s.p. to the 620 sq. ft. “white” room where the 
highest dust-free standards are required. 


itside ; The second duct is designed to reduce static pres- 
d for @ sure to 2 in. and moves 8,000 cfm to the 2,190 sq. ft. 
of ail “grey” room. Dust-free requirements are not quite 

@ °° stri:gent where pre-assembly work is carried out. 
17 ft Thc third duct is designed to reduce static pres- 
ond sure to 1 in. and moves 3,200 cfm to the “green” 


space @ rooms ~- office, ante-room, and stock room — where 
nset: dust conditions are less critical. 


‘joner § 
side No Return Duct System 
at be No return air ducts are used. Instead, doors 


Jear between various rooms are raised 134 in. above the 
e on—m floor allowing air to circulate under them. In addition, 

‘ pressure reducing station between white and grey 
lated tooms permits air to flow from white to grey without 
heat MB building up static pressure in the grey room. 
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arge 0D In, y OU in. gri e in e wa etween 
the grey room and the machine room returns 10,000 
cfm of air to the mixing chamber. 

A pressure reducing station between the stock 
room and machine room picks up air from the low 
pressure green areas to ventilate the machine room. 
Only entrance to the equipment room is through 
the stockroom. 


Efficient Condenser 

Because temperature and humidity are kept so 
constant, the machine room air exhausted over the 
evaporative condenser is close to 71 F and 35 percent 
relative humidity. This gives a 55 w.b. temperature 
for the evaporative condenser instead of the usual 
75 w.b., increasing its efficiency tremendously. 

By pressurizing the laboratory, no unconditioned 
air can get in. Flow is always outward. Air that 
escapes through inevitable leaks around the recessed 
ceiling lighting fixtures is exhausted to the outdoors. 

In addition to air conditioning and filtration, 
every other available means of eliminating dust is 
employed. All windows are set flush in the walls to 
eliminate any ledges where dust could accumulate. 
All corners have radius fillets for ease of washing 
and vacuuming. 

All furniture is specially made of chrome finished 
steel so that furnishings provide no place for dust 
to collect. 

Persons entering the laboratory pass through an 
air-lock entry that provides for automatic shoe scrub- 
bing and gelatin mats that pick up particles missed 
by the scrubber. 


Special Clothing 


Workers wear lint-free smocks and head coverings. 
Women working in the white room must first remove 
their cosmetics. Paper is not permitted in that area. 
All tools are kept in dust-free drawers when not in 
use. New special built drawers with coved corners 
for ease of cleaning are used. 

Assembly of the minute, ultra precision parts is 
performed in pressurized steri-shield cabinets where 
only the worker’s hands and parts handled will fit 
into the air conditioned pressurized cubicles. 

Maintenance employees are ever on the alert to 
immediately vacuum up any dirt, dust, or lint particles 
found. The entire area is washed down once a week. 
Once a week all steel drawers in the laboratory are 
put through a degreaser in the low pressure room 
and thoroughly cleaned. 

White room walls are covered with a Hypolon 


paint that is elastic, washable, and impervious to 


acids and oils. 

Despite the high level of cleanliness maintained 
here, Lear is already working on even cleaner 
atmospheres for areas in its new plant now being 
constructed at the Grand Rapids airport. There 

(Please turn to following page) 
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(Continued ‘from preceding page) 
filters of even higher efficiency will be used. They 


could not be used here because of space limitations, 
Mildon said. 


(Ed. Note. A story on air handling in the new 
plant is planned for a later issue.) 


In addition to holding prescribed temperature and 
humidity levels in the research laboratory, the smaller 
of the two compressors operates unloaded providing 
an extra 714 to 8 tons of cooling to a small labora- 
tory on the opposite side of the floor. 

Refrigerant lines run to a ceiling mounted air 
handling unit outside the laboratory where only 
recirculated air is conditioned and filtered through 
a mechanical throwaway filter. 


On this compressor, liquid injection is installed to 
maintain a 65 F superheat. 


So that Lear could meet its production schedule, 
the air conditioning system had to be installed in 
six weeks after the order was placed. In that time, 
Dynamic Air Engineering Co. designed and installed 
the system and, in only one day, balanced it out. 


Exhaust Fan 
— 


CREDITS 
Architect and General Contractor: Owen, 
Ames & Kimball, Grand Rapids. 
Designing Architect: John Giberson. 
Mechanical Engineer and _ Contractor: 
Maurice Fairbrother, Dynamic Air 
Engineering Co., Grand Rapids. 
Plant Engineer: Jim Mildon, Lear, Inc. 


EQUIPMENT INSTALLED 

Compressors and Evaporative Condenser: 
Worthington Corp. 

Cooling, Steam Coils: Aerofin Corp. 

Fan: Bayley Blower Co. 

Ceiling Diffusers, Pressure Reducing Sta- 
tions, Electronic Controls: Barber- 
Colman Co. 

Throwaway Filters: Microtron Corp. 

Absolute Filter: Cambridge Filter Corp. 

Duct Sealer: Minnesota Mining & Mfg. Co. 

Motor Controls: Allen-Bradley Co. 

Pilot Operated Valves: Alco Valve Co. 


Use Communications Center, page 35, 
requesting more information about articles, 
vertised products, literature, etc. 
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White, grey and non-critical areas of Lear, Inc. gyroscope 
One air conditioning system 
maintains three different static pressures by means of reducing 
valves between areas. Cleanest rooms have highest static 


assembly area are shown above. 


pressure. 
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'’hat’s New In Industrial Ventilation 


by G. M. Hama ma. 


Industrial Ventilation Engineer 


UM. 


Four new concepts in industrial 
ventilation show how to handle N wi 5 \ 
dusts from stationary and por- vt O 

table grinding wheels, fumes Fy Fé 
from traveling foundry ladles, dry hy ra . 
cleaning solvent fume removal i 


— 


~ |a and recovery. ° " 


Fig. 1: Dust collection system on grinding wheels re- 
moves fine, respirable dust particles with high efficiency. 


|!) Owe or tHe Last pust CONTROL PROBLEMS to suc- 
cumb to design of local exhaust systems are grinding 
wheels. Fine, respirable dust particles, unaffected by 
conventional exhaust systems, are carried in the air 
=, |} stream by the peripheral speed of the wheel. This 

») air stream is deflected towards the operator’s body pew poe 


» by the object being ground, and travels into the i 
™ work breathing zone, ‘as shown in Figure 1. — ye 
— |i A new hood has been designed to overcome this euiisiand me 
problem. The new design grinding wheel hood is a 

one piece unit with three slotted openings, as shown 
in Figure 2. 

Theory of operation is a horizontal slot across the 
~ top of the wheel that generates a horizontal air curtain sient: ea aie os 
apr. || (Figure 2), protecting the worker’s breathing zone; po prem dlelted epew- 
while the two vertical slots generate similar curtains ings in hood, protect work- 
rol (|| 7) on either side of the wheel, collecting side splash and er’s breathing zone. 

) reducing pollution of the general environment, as 

shown in Figure 1. The hood is claimed to be equally 

oe efficient on a worn wheel and to require no adjust- 

Ali ment in use. Air flows for the hood are as follows: 
| 
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, . . P MOLDS ON CONVEYOR, 
Fig. 3, right: Fume removal unit handles toxic gases from ON MOLD CARS OR IN 


molten metals poured from foundry traveling ladle. ROWS ON FLOOR 
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The hood operates at a minimum static pressure 
of 5 in. w.g. It is to be used as a supplement to 
conventional ventilation, although it is stated that the 
conventional ventilation can be reduced one third 
when used with this hood. 

Dust counts have been made with a _ thermal 
precipitator and a high magnification (1500 x) 
counting technique in which particles down to 1 
micron are resolved. This counting and sampling 
technique should give results considerably higher 
than the standard impinger and lightfield low power 
counting method. For this reason the counts cannot 
be compared with standard impinger counts. 

Results of counts are as follows: (The counts 
given as particles per a cubic centimeter have been 
recalculated to millions of particles per a cubic foot.) 


DUST COUNT — THERMAL PRECIPITATOR 


Count 

Calculated 

to Million of 

Location, Conditions Particles* Particles 

Exhaust on per cc per cu. ft. 

3 counts general air 504 av. 14.2 

4 counts breathing zone 479 av. 13.5 

1 count forehead level 340 9.6 
Breathing zone (no exhaust) 8200 232. 
General air (no exhaust) 2200 62. 

Outside air 30 0.85 


*Considerable number of particles below I micron 
are reported. 


Traveling Ladle Fume Collector 


In foundries, where metal is poured into a long 
line of molds by a traveling ladle, the problem, 
particularly where lead is concerned, is one of re- 
moving fumes during skimming and pouring oper- 
ations the entire length of the line. 

For example, if fumes from a typical foundry pour 
operation of this nature were to be removed by 
general area ventilation, large volumes of exhaust air 
will be required, and large quantities of make-up air, 
in some instances in magnitudes of 100,000 cfm or 
more, must be supplied. If long canopy or slot hoods 
were used, make-up air requirements could be re- 
duced considerably. If some way could be found to 
achieve ventilation right at the point where metal 
was poured from the ladle into the mold, adequate 
ventilation could be achieved with comparatively 
small volumes of air, in some cases as low as 600 cfm. 

A new unit now on the market does just that, 
moves with the ladle conveyor and exhausts at the 
point of pouring. While the unit costs in the range 
of $5000.00 to $10,000.00 installed, savings based on 
an alternate general ventilation system could amount 
to several thousand dollars yearly, or more, from 
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Fig. 4: Mobile transition box shown in photo above travels 4 
with foundry ladle, collects fumes at source. Only 600 to 
800 cfm is required, saving costly make-up air heating. 
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B ACTIVATED CARBON f 
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Fig. 5: For solvent fume removal and solvent recovery in . 


dry cleaning establishments, unit above is highly efficient, 
ends inside plant and outside air pollution problems. 


VENTED 


if CENTRIFUGAL 
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Fig. 6: Activated charcoal solvent recovery unit car be 
installed in dry cleaning plant as shown above. Perivits 
23,000 lbs. clothes/50 gal. perchloroethylene using recovery 
unit, vs 6000 lbs. clothes/50 gal. perchloroethylene ‘ess 
unit. 
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mat e-up alr eating an ue Savings aione. 
The exhaust system features an efficient portable 


2 hood which rides the ladle conveyor crane and effects 


local exhaust control during skimming, conveying 
and pouring molds. 
‘he system consists of a main or collector duct 


. (A in Figure 3) extending the entire length of the 


conveyor line. The main duct connects to the porta- 


B® ble hood by means of a unique mobile transmitter 


box (B in Figure 3). The mobile transition box is 


) connected to a flexible duct (or metal duct) by a 


metal transition piece as shown at the top of Figure 4, 
which in turn enters the hood over the ladle, as 
shown in Figure 3, item C. 

The mobile transfer box which is the heart of the 
system, rides on ground wheels in tracks formed by 
top edges of the main duct walls. The bcttom edges 
of the box are fitted with a fabric seal which slides 
along the plenum duct. The top side of the plenum 
is a piece of sheet metal with closely spaced rounded 
slots 5 in. in length and about 2 in. wide covered with 
canvas belt. The belt is held in place by the combined 
action of the pressure difference between the inside 
of the chamber and the surrounding air of the room. 


> Counterweights hung on the end of the belt 


maintain the proper tension to prevent kinking. 
The top is covered with a white powder which serves 
as a dry lubricant and an aid to sealing. The belt 


} passes under the wheel shaft of the box, over rollers 


in the box, and back under the other wheel shaft to 


» form an opening through which air from the flexible 


duct can pass through the slots into the chamber. 
The hood can be connected to the transfer box 


» with a 6 in. to 9 in. diameter wire bound neoprene 
} coated flexible duct; or to a larger metal duct on 


eee 


bridge crane installations. Air volumes exhausted are 
in the range of 600 to 800 cfm per each portable hood. 


; The hood can be placed as close as within 1 in. or 
» 2 in. of the crucible. 


Results of atmospheric samples taken at one of 


© the installations are as follows: 


Riise TAMIA SA sti Bl Lect) ®? Lal Fs 


eee 


1959 | 


pin breathing zone of pour men 
) (Brass Foundry) 


> 1. Before local exhaust 
52. Before local exhaust 


Location Concentration 
During skimming and mg. of 
pouring operations lead per cubic 


meter of air 


2.31 
3.30 
3. After local exhaust hood was installed 0.18 


Dry Cleaning Solvent Recovery 
Dry cleaning establishments frequently pose a 


Bheighborhood nuisance problem by emission of 


perchloroethylene solvent fumes. The problem can 
be solved by high stacks, at least to roof height. If 
the plant is on the first floor of a multi-story building, 
however, stacks to the roof are not always feasible. 
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Fig. 7: Disk grinder without ventilation. Note clouds 
of respirable dust spewing off grinding disk. 


Fig. 8: Same disk grinder as in Fig. 7, with ventilation. 
Dust is completely removed, aiding in improved product 
and product quality control. 


And even with good collection equipment in the 
plant, some fumes are in the plant air, constituting 
a nuisance odor at best. And the solvent, being 
expensive, must be recovered economically. 

A way to eliminate the odor nuisance outside and 
inside the plant, and still recover the solvent for 
reuse efficiently, is a new unit embodying activated 
carbon. The activated carbon adsorbs the solvent 
from synthetic dry cleaning machines and drying 
tumblers. The vapor laden air normally discharged 
from the dry cleaning equipment to outdoor, is passed 
through the adsorber, in which the solvent is retained 
in the activated carbon. The adsorbing material will 
retain about 15 gals. of perchloroethylene before it 
becomes saturated. The solvent is then recovered 
from the activated carbon by closing inlet and outlet 
air dampers and passing live steam at about 8-10 
psi. into the adsorber. The perchloroethylene is 
vaporized out of the activated carbon and passes 
into a water cooled condenser. The perchloroethylene 
and steam then will condense out and drain into a 
water separator. The difference in specific gravity 
(1.624 for perchloroethylene as compared with 1.000 
for water permits separation ). 

The adsorber comes in a double unit (Figure 5) 

(Please turn to following page) 
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(Continued from preceding page) 


and a single unit. It is equipped with a centrifugal 
fan effecting an air flow of 650-750 cfm for the single 
unit and 900-1000 cfm for the double unit. The char- 
coal should be steamed once daily if the dry cleaning 
operation is heavy. The steaming operation takes 
about 1 hour to complete. Figure 6 shows a typical 
installation. 

Tests on the effectiveness of the adsorber made 
with a Davis Micro Gas Analyzer utilizing a combus- 
tion furnace with a platinum catalyst, and a sensitive 
conductance cell are as follows: 


TESTS ON ACTIVATED CARBON ADSORBER 
(DOUBLE UNIT) 


Parts perchlo- 
roethylene per 
In duct from dry cleaning a million parts 
equipment to adsorber. of air 

56 to over 350 
In discharge duct after adsorber .1 to .2 
Concentration in workroom air 5.0 to 56 av. 13 
Cfm through duct 560 to 895 cfm 
S.P. at fan inlet 0.25” 


Location 


Range of concentration 


The dry cleaning establishment at which the tests 
were made claims 23,000 Ibs of clothes can be cleaned 
with a 50 gallon drum of perchloroethylene using 
the adsorber unit, as compared with 6000 lbs of 
clothes per a 50 gallon drum without an adsorber unit. 

Where ever portable grinding wheels are used, a 
dust collection problem generally exists, particularly 
in metal finishing, stone dressing, rough casting grind- 
ing, and similar operations. 

The problem is to remove the contaminant from 
the breathing zone, without a cumbersome hood 
arrangement that interferes with the grinder. Another 
problem associated with hand portable grinders is 
that, unlike stationary grinders, the operator usually 
holds his grinder in various positions during the 
course of his work. At one moment the grinding 
wheel may be held so as to throw the dust into the 
hood, if there is a hood, the next moment the grinding 
wheel may be throwing dust into the breathing zone 
of the worker. 


Portable Grinder Dust Control 


A new concept in industrial ventilation is now 
available to reduce dust emission from hand portable 
grinders without interfering with the grinding oper- 
ation, and without using large amounts of air. 

The new concept involves a low volume, high 
velocity dust control system which uses very small 
volumes of exhausted air applied by close fitting 
hoods directly to the point of generation of dust, 
where the dust is captured with very high air veloci- 
ties. This system makes it possible to convey the 
dust away from portable tools by using small diameter 


Fig. 9: Portable grinding wheel in operation without § 
local dust control. Notice stream of dust, fine abrasivel 
material leaving grinding area. 3 


Fig. 10: Same operation as in Fig. 9, with local dus 
control. Note reduction of sparks, dust and smoke. 


lightweight flexible hoses. The system allows the gr 
application of local exhaust ventilation to portabk of 
tools which are impractical to control by conventional |g be 
local exhaust systems, which employ relatively large - 
ducts and higher air volumes. 
The low volume high velocity system employs] 
volumes as low as 714 cfm for pneumatic chisels anly 
up to 300 cfm for swing grinders. Hood static pres] 
sures have been standardized at 5 in. of mercury (69 
in. water gage). This comparatively high stati 
pressure is sufficient to produce velocities within the 
extractor high enough to overcome and control high] 
velocity dust streams from rotating tools. In som] si 


4 


cases velocities of air in the extractor head ave oe y 
high as 23,000 fpm. a 
The dust is conveyed by high velocities in smal E 
bare flexible plastic hose ranging from 3% in. |D tol |. 
2 in. ID. The dust laden air is first wnineil into a 


primary and secondary cyclone collector and theo} wa 
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ew Appointments 


cree re ge 


| 4 Alfred W. Knight 
hout © 
sive § Alfred W. Knight has been 
™ elected president of Western Pre- 
cipitation Corp., Los Angeles, suc- 
ceeding Walter A. Schmidt, who 
remains as chairman of the board 
Knight had been executive vice 
president and general manager 
™ since 1956 and was a vice presi- 
™ dent since 1938. Schmidt had been 
president since 1911. 


C. A. Pickett has been appointed 
manager of the Merchandise Div. 
of American Air 
a Filter Co., Ine., 
Louisville, Ky. He 
formerly served 
as manager of the 
field sales ad- 
ministration for 
AAF. 

In his new role 
Pickett will be 
responsible for 
coordinating the 
@ integration, development and 
; the ™} growth of the marketing activities 
‘table of all AAF product lines which can 
tional) be merchandised through distribu- 
large 4 tors and sales offices. 


C. A. Pickett 


= 


i. 


ploys 7 
s andy 


pres 4 
v (OR 
static 
71 the 
| hig | 
om ti & 
ve am —" 
Wm. |. Kurz Allen H. Jones 
smal § Election of Allen H. Jones as 
‘D tol vice president, sales and engineer- 


‘ato jm 28 and of William L. Kurz as 
| then Secretary of W. W. Sly Mfg. Co. 
= Was announced by the firm. 
ve 5) Jones, who has been director of 
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engineering for the past three 
years, will continue to supervise 
the company’s product improve- 
ment and new product develop- 
ment programs. In addition, he 
will direct expansion of Sly’s cus- 
tomer service program. 

Kurz will continue as assistant 
to the president, a post he has 
held since 1954. 


Irvin Secord Wm. Keichline 


Vie Mie a 
% 4 . 
ee e Pe, 
al of 
- f ‘3 
i & 


C. W. Pollock 


C. W. Pollock, formerly manager 
of the Drayer-Hanson air condi- 
tioning and heating division, has 
been named manager of air condi- 
tioning sales for the parent Na- 
tional-U. S. Radiator Corp. 

Other recent promotions at 
Drayer-Hanson Div. of National- 
U. S. Radiator Corp. at Los An- 
geles find William Keichline moving 
up from assistant sales manager to 
assistant to general manager 
Harold T. Hunt, Irvin Secerd to 
sales manager for air conditioning 
and refrigeration products, and A. 
J. Mallinckrodt to chief engineer. 


Appointment of John W. Moser 
as sales engineer for the Kansas 
City territory, William J. Young 
for the Houston territory, and 
Earl J. Finear for the Baton 
Rouge, La., territory were an- 
nounced recently by Technical 
Products Div., Mine Safety Appli- 
ances Co., Pittsburgh. 


George M. Hase 


R. A. Hoehne 


Richard B. Schmidt 


Richard B. Schmidt has been 
named general sales manager of 
Mueller Climatrol-Milwaukee, Div. 
of the Worthington Corp. In this 
capacity, he will supervise national 
sales of the Milwaukee Div. 

H. P. Mueller, Jr., executive vice 
president, also announced the ap- 
pointment of George M. Hase as 
manager of product planning. 
Hase will specialize in the area of 
general marketing research and 
will provide recommendations for 
future Mueller Climatrol products. 

Schmidt announced that Robert 
A. Hoehne would succeed Hase as 
manager of sales engineering. 


Appointment of R. J. McCrory, 
Jr. as Pittsburgh area representa- 
tive has been an- 
nounced by the 
L. J. Wing Mfg. 
Co., Linden, N. J. 
' McCrory will 

handle Wing 
' sales in  Pitts- 
burgh, western 
Pennsylvania, 
eastern Ohio, 
northeastern 
"Maryland and 
northeastern West Virginia. 

George L. Comfort, Jr. is asso- 
ciated with McCrory in the sale of 
Wing equipment in this area. Mc- 
Crory succeeds Glen Moore Com- 
stock who died last year. 
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New Literatur 


Spray Nozzle Catalog 


Catalog of its 1959 lines of in- 
dustrial spray nozzles is offered by 
Wm. Steinen Mfg. Co. Twenty- 
eight page book gives spray char- 
acteristics, construction, materials, 
and applications for each type 
nozzle plus detailed selection 
charts. 

Source: Wm. Steinen Mfg. Co., 
Industrial Nozzle Div., Dept. AE, 
43 Bruen St., Newark 5, N. J. 


Between Earth and Space 


“Between Earth and Space” by 
Clyde Orr, Jr., discusses earth’s 
atmosphere in its many important 
aspects for the non-technical read- 
ing public. 

Dr. Orr, who is research profes- 
sor of chemical engineering at 
Georgia Institute of Technology. 
explains beginnings of atmosphere, 
climate and weather, vibration in 
air, gaseous and radioactive poi- 
sons, supersonic flight, satellite 
exploration, and smog problems. 

He is co-author of a volume pub- 
lished earlier this year on “Fine 
Particle Measurement” written in 
collaboration with J. M. Dallavalle. 

Source: The Macmillan Co. 
Dept. AE, 60 Fifth Ave., New York 
City 11. Price: $4.95. 


Repair Station List 


New list of nationwide repair 
stations for Fairbanks-Morse pumps 
is available through Drayer-Han- 
son sales agents. Drayer-Hanson 
offers warranty program on Fair- 
banks-Morse pumps used on D-H 
products. 

Source: Drayer-Hanson, Dept. 
AE, P. O. Box 2215, Terminal 
Annex, Los Angeles 54. 


Truck and Bus Mufflers 


Heavy duty “engine-mated” 
truck and bus mufflers are de- 
scribed in a new 14-page catalog. 
ATI mufflers are claimed to be 
only ones that fit truck, tractor, 
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and bus engines, not just exhaust 
pipes. Mufflers are custom speci- 
fied to cu. in. displacement of 
engines in all makes of trucks to 
and including 1959 models. 

Catalog gives specifications data 
in alphabetical form, and describes 
parts and accessories to be used 
with ATI mufllers. 

Source: Alexander-Tagg Indus- 
tries, Inc., Dept. AE, Hatboro, Pa. 


High Velocity File 


A new High Velocity File has 
been compiled by Barber-Colman 
to help make the best possible use 
of high velocity air distribution. It 
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embraces such subjects as: What 
is high velocity; what can high 
velocity do and where should it be 
used; duct design; duct construc- 
tion, and temperature control for 
high velocity systems. 

Source: Barber-Colman  Co., 
Dept. AE-766, Rock St., Rockford, 
Ill. 


APF Progress Report 


Its fifth technical progress report 
has been issued by the Air Pollu- 
tion Foundation. It discusses re- 
cent work on irradiation of auto- 
mobile exhaust, photochemical re- 
actions, exhaust control methods, 
and sulfur dioxide. 

Source: Air Pollution Founda- 
tion, Dept. AE, 2556 Mission St., 
San Marino, Calif. 


Use Communications Center, 
page 35, for requesting more 
information about articles, ad- 
vertised products, literature, etc. 


Catalog Lists 200 Solenoid Valves | 


Complete Atkomatic line of over ; 


200 solenoid valves of bronze and | 


stainless steel construction 


are § 


listed in Catalog No. 444. Val\ es | 


are available for use with pressures J 


from 0 to 10,000 psi and tempera-§ 
tures from -300 to +500 F and 
may be used for air, steam, corro- 
sive and non-corrosive gases and§ 


liquids. 


The 36-page catalog gives de- § 


tailed valve specifications, _ per- 


formance data, specific application § 


information and optional features. | 
Cutaway drawings identify valve 


parts, illustrate valve operation. 


All material is organized and§ 


presented in such a manner as to] 


be of maximum assistance to the | 


equipment and 
engineer. 
simplify cost estimating. 


systems 


Source: 


Indianapolis, Ind. 


Electric Unit Heater Bulletin 


design a 
Prices are included to 


Atkomatic Valve Co, ‘ 
Dept. AE, 545 West Abbott St, 7 


Complete specifications and con- : 


struction information on Ilg elec: 4 
tric unit heaters are available in a_ 


new bulletin. The 4-page bulletin 7 
No. 808, covering 14 models, in- 4 
cludes data on newly designed Ilg % 
units in the capacity range of 99 
to 36 kw together with smaller] 
capacity sizes from 1144 to 7 kw. 9 


Source: Ilg Electric Ventilating | 


Co., Dept. AE, 2850 N. Pulaski } 


Rd., Chicago 41. 


Induced Draft Fans 


Complete line of Lehigh in7 


duced draft fans is described in 19 


16-page, two-color bulletin. 


Bulletin L-3 describes the acvat- 7 


tages of the fans and _ illustrates) 


unique features. Fully-dimensionel J 


drawings and charts of ratings and 


specifications are presented. 


Source: Lehigh Fan & Biowel 
Div., Fuller Co., Dept. AE, Cate| 


sauqua, Pa. 
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(Continued from page 14) 


| .truded Aluminum Grilles 


 xtruded aluminum air diffusing 
eyiiles are available in more than 
30 louver designs and 24 border 
designs in Titus “Eagle” line. 


Line includes slim line grilles 
for ceiling applications, linear 
grilles for sidewall, window sill, 
and floor applications, supply air 
grilles and registers for sidewall 
applications, return air grilles and 
registers, Series 200 grilles for 
ceiling and sidewall application, 
and outside louvers and penthouses. 

Source: Titus Mfg. Corp., Dept. 
AE, Waterloo, Iowa. 


Aerosol Deodorizer 


Aireactor space deodorizer has 
been formulated into an aerosol as 
Aireactor Mist. 

Aireactor Mist contains non-toxic 
odor destroying elements of rare 
plant life, glycols, and SX-5 to 
precipitate smoke. It is packaged 
in 12-0z. containers. 

Source: Aireactor Corp., Dept. 


AE, 271 Madison Ave., New York 
16, N. Y. 


Downflow Gas Heater 

; Downflow direct-fired gas heater 
is designed for buildings with 
high ceilings or obstructions to be 


a 


Use Communications Center, 
page 35, for requesting more 
information about articles, ad- 
vertised products, literature, 
and for comments about any of 
the editorial material in this 
tssue of AIR ENGINEERING. 


‘en 
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overcome. Can be installed even 
40 ft. above floor level. 


Reznor equipment is available 
in four basic sizes from 300,000 
Btuh to 600,000 Btuh. Consists of 
duct furnaces with automatic con- 
trols, propeller type fan assembly, 


screened, bell- mouthed _ intake 
boots, aluminized steel heat ex- 
changer, and on-off gas valves with 
115 or 220 volt controls. 


Source: Reznor Mfg. Co., Dept. 
AE, Mercer, Pa. 


Dustkop Filterkop 


New “Dustkop Filterkop” for 
industrial operations where volume 
of air to be handled is unusually 
high is announced by Aget Mfg. 
Co. 


wee é a ee poe 


Filterkop receives all the air col- 
lected by standard vented Dust- 
kops and recovers nearly 100 per- 
cent of dust load, dissipates fumes, 
and recirculates cleaned air. 

Basic Filterkop unit consists of 
heavy gauge steel housing, hopper, 
80 cloth filter tubes, and shaker 
mechanism. Accumulated dust is 


automatically shaken from tubes 
into hopper at end of each fan 
operation. One shaker serves two 
units. Only one air inlet and one 
air outlet are needed. 

Source: Aget Mfg. Co., Dept. 
AE, Adrian, Mich. 


“Roll-Clean” Dynaclone 
Dust Filter 


New “Roll-Clean” Dynaclone 
dust filter is claimed to provide 
more efficient method of cleaning 
collected dust from filter bags. 
Roller cleaner moves back and 
forth across open ends of filter 
bags, sealing each bag as it is 
cleaned by atmospheric air brought 
into filter by main operating fan, 
while filter continues to operate. 


$ 
FROM DUST SOURCES y, 


a 


cieamine J Nair 
FROM ATMOSPHERE 


Roll-Clean provides for cloth 
area for greater filtering capacity, 
easier filter bag changing by elimi- 
nating false wall in clean-air cham- 
ber, and complete dust seal as 
rollers block off adjacent bags. 

Dynaclone provides constant 
suction at dust source. It is de- 
signed for applications where the 
process ventilated is continuous 
and dust volume and concentra- 
tion are high. 

Source: W. W. Sly Mfg. Co., 
Dept. AE, Cleveland 1, Ohio. 
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Dow 


(Continued from page 37) 

21 inches of refractory through the turbulent areas. 
As the gases slow down, the walls decrease to 9 
inches of suspended, super duty Varnon brick. The 
cooled gases then pass under a refractory lined 
motorized damper, to a 12 in. ID by 200 in. high 
chimney. The chimney is lined for the full height 
with Varnon firebrick. A target wall, 35 ft. high, is 
carried up independently of the main lining. 

The rotary kiln incinerator as installed represents 
invested capital of $1,400,000. Completion of the 
second unit plus capital already spent on the tar 
furnace, scrubbers, tanks, etc. will bring the total 
over $2,000,000. 

Future planning includes utilization of the heat 
to dry and burn the sludge from the water waste 
treatment plant. This slurry normally has a very 
obnoxious odor. Drying and burning thus poses many 
additional problems even though this is the most 
economical way to destroy these wastes. Waste dis- 
posal sludge amounts to 40 ton per day of dry solids 
or 400 ton per day of wet slurry. Present investiga- 
tion includes all types of dryers plus spraying the 
centrifuged slurry, about 10,000 pounds per hour of 
water, directly into the fire. 

The incinerator equipment described is function- 
ing very well. Large volumes of wastes are being 
handled safely without contaminating the atmos- 
phere. Dow feels that incineration is expensive but 
necessary, in the age of expansion, in order to get 
along better with a watchful community. 


A.P.C.A. Convention 


(Continued from page 39) 

Performance Standards in Zoning Ordinances. E. E. 
Schulze, Stevenson, Conaghan, Hackbert, Rooks and 
Pitts. 

Performance Standards in Industrial Zoning. C. D. Laid- 
law, Cleveland Electric Illuminating Company. 


Simple Techniques Used In Solving 


Everyday Air Pollution Problems 


Chairman: JAMES C. MARTIN, Director, Air Pollu- 
tion Control, Wheeling, West Virginia 

Camera Techniques in Enforcement. Raymond Smith, 
Philadelphia Air Pollution Control Section. 

Odor Determination Techniques. Charles W. Gruber, G. 
A. Jutze, and Norman A. Huey, Cincinnati Air Pollu- 
tion Control. 

Identification of Air Pollutants by Use of Exposed Painted 
Panels. Benjamin Linsky, Bay Area Air Pollution 
Control District. 

High Volume Air Sampling in Air Pollution Measurement. 
G. C. Hass and Robert J. Graul, California Department 
of Public Health. 


CLASSIFIED ADVERTISING 


RATES—Classified advertising is run in 6-point type (this size) 
under suitable headings. Minimum rate $5.00 for forty words 
or less. Extra words .15 each. Box addresses, with usual 
services, count as five words. Payment required with order. 
No agency commission, no checking copies. Closing date first of 
month preceding month of issue. No proofs will be submitted 
prior to running, but proof will be forwarded for record. No 
display advertising under classified headings. AIR ENGINEER- 
ING, 450 W. Fort Street, Detroit 26, Mich. 


Industrial Ventilation 


(Continued from page 46) 
through a cloth filter bag unit. A multi-stage turho 
exhauster capable of producing static pressure up ‘o 
the 8 in. mercury necessary to overcome resistance of 
hoods, hose, and dust collector is employed. The 
bag collector is cleaned by a sliding shoe type valve 
on the clean air side of the bags, which admits air 
into the clean air side of the bags bringing them to 
atmospheric pressure. This reverses the flow through 
the bags and removes the dust from the inner surface, 
On a multi-hood and branch system, balance is 


achieved by varying the length and diameter of § 


plastic hose. 


The following table gives the kind of tools to| 
which the low volume high velocity system has been | 


applied together with the necessary control air vol- 
umes, and plastic hose sizes. 


SPECIFICATION LOW VOLUME, 
HIGH VELOCITY SYSTEMS 


I.D. Plastic § 


Tool or Operation Cfm Hose Size 
Pneumatic chisels 7% 3K" 
Portable grinders 40-43 34” 
Surface grinders 4, 5, 6 in. 

diameter 35 34” 
Disk sander 7 in. diameter 90 14” 
Grinding cones 4 in. spindle 10 Ye" 
Grinding cones 3 in. cone 40 34” 
Swing frame grinders 250-300 2” 
Hand wire brushes 25-30 %"” 
Surface wire brushes 35 34” 
Internal grinders 114 in. 

diameter 25 Fi" 
Internal grinders 4 in. 

diameter 37.5 34” 


Operation of the dust control system is dramat- 
ically shown in Figures 7 and 8. Figure 7 shows a 


disk grinder without ventilation, with clouds of dust 


laden air spewing off the grinding disk. The same 


grinder, in Figure 8, shows operation with ventilation, f 


and a complete absence of dust. The improvement 


not only provides local dust control, but also should § 


improve speed of production by permitting the 
worker to see more easily the progress of sanding 0 
grinding, and where dust-laden air can spoil a 
finished piece, to promote quality control. 

Figures 9 and 10 show how the dust collector 
operates on a portable grinding wheel. Figu: re 9 
shows the operation without ventilation, Figure 08 
with ventilation. Note reduction of sparks, dust and 
smoke. ENp. 


Editor's Note: Further information on any o! t the f 


units described in the article by Mr. Hama wi!l bef 
gladly sent on request. Use the convenient reply 


cards in the communication center on page 3° for ji 


additional information. 
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PA. COUNTY MERGES 
SMOKE CONTROL UNITS 


The Allegheny County (Pitts- 
burgh area) smoke control program 
has been unified under one depart- 
ment and under one man. 


Staff of the former County 
Smoke Control Bureau has been 
merged with the County Health 
Department’s Bureau of Smoke 
Prevention, with Lee D. Schreibeis 
in charge of air pollution control 
for both the city and the county. 


One of Schreibeis’ first tasks will 
be to review the old city smoke 
control law and the ordinance 
which was formerly enforced in 
the county. It is planned to de- 
velop new rules which will be 
adopted for use throughout the 
county. 


Wet Scrubber 


(Continued from page 25) 


maximum number of droplets in 
the 50 to 100 micron size range, 
which theoretical and empirical 
studies have shown to be the most 
effective for fine particle collection. 
When the particle size of air or 
gas contaminant is almost wholly 
above 1 micron in diameter, high 
efficiency particle collection can be 
obtained with nozzle pressures of 
200 psi and at times as low as 
100 psi. 


The data given on the three 
applications above represents but a 
few typical applications of a wet 
centrifugal device, depending upon 
a combination of principles to at- 
tain high collection efficiency. The 
hydraulic scrubbing tower de- 
scribed has many uses in areas of 
air pollution control. Generally 
speaking, any air cleaning problem 
that can be handled by wet meth- 
ods is a potential application. 

The scrubber, like all other air 
pollution control equipment, is not 
without limitations and with the 
varied engineering processes to 
which the tower can be applied, 
each installation should be engi- 
neered to the particular problem. 
In summary, here is a wet collector 
with high removal efficiency char- 
acteristics for gas volumes in the 
range of 2000 to 65,000 cfm using 
water quantities of approximately 
3144 gpm per 1000 cfm, and com- 
bined air and hydraulic horsepower 
requirements of about 1.3 to 2.5 
per 100 cfm based on the high 
pressure spray system. END. 


Comfortable Customers 


Unit Cools, Heats Cars 
At Drive-In Theaters 


A combination heating and air 
conditioning unit for individual 
autos in drive-in theaters, intro- 
duced by BTU Industries, Inc., 
Englewood, N. J., uses forced fil- 
tered air from a small-diameter 
flexible duct to heat or cool a 
parked car. 


Heart of the heating system is 
a “Jet-Heet” furnace. Leading 
from the furnace are master insu- 
lating ducts, installed under the 
ground parallel to the parking 
ramps. Small flexible pipes attach- 
ed to the risers from the master 
duct brings the warm air right 
into the auto. 


Air is dispersed through a spe- 
cially designed air diffuser styled 
to hook over the car window along- 
side the speaker. A small control 
damper on each diffuser permits 
the car occupants to regulate the 
amount of heating or cooling they 
desire. 


For summertime cooling, a com- 
pact electric air conditioning unit 
attaches to each furnace and the 
same duct system is utilized to 
convey high velocity, dehumidified 
low temperature air to the parked 
cars. 


Airfoil Fans 


(Continued from page 22) 


pressure developed by the vane 
controlled fan will manifest itself 
in power savings. A similar type 
of control can be obtained with a 
slip ring motor but at higher initial 
cost and lower motor efficiency. In 
general, variable speed motors can 
be justified only when fans are in 
operation for long hours at below 
60 percent of rated capacity. 

Vane control can be operated 
either manually or automatically. 
Manually operated vane controls 
can be used to adjust the oper- 
ation of a system in which the 
volume delivered is higher than 
calculated. Furthermore, manual 
volume adjustments can be easily 
made in those systems engineered 
for future expansion. Reduced 
night and week-end and other 
variable volume requirements can 
be taken care of automatically. In 
all these instances, reduced volume 
flow means a substantial power 
savings. END. 
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Matched Electrical Sets , — es 


fs You wouldn’t use a 5 h.p. motor to run a pump that required 

? only one h.p. Similarly, electrical sets should be matched to WRONG RIGHT 
the requirements of the specific job. Electrical sets should be 
sized according to gas conditions, dust conditions, and other 
operating characteristics, and in accord with manufacturers’ 

past experience on similar installations. Don’t be misled by < 
high KVA ratings on the electrical sets. The precipitator will Po bad omens com 
only absorb a certain amount of power and the sets should be | 

sized accordingly. A large excess of installed power, which will 


never be used, means inefficient use of the equipment. 


can a, oe 


Varied Electrical Conditions 


Electrical conditions in a precipitator can vary widely at dif- 
ferent parts of the precipitator. For instance, a high voltage, 
low current condition usually prevails at the inlet where the d © © 
dust load is high, as compared to a lower voltage higher current | i a A.A “% 
condition at the outlet. Consequently, it is good design (and a KVA 

necessity for high efficiency) to furnish several electrical sec- 
. tions in series, with energization from separate electrical sets 


so that each section can be adjusted to best suit the conditions. 


WRONG RIGHT 


de 


INLET OUTLET 


INLET AND OUTLET 


Remember that gas distribution, gas baffling, and provision 
against hopper sweeping all have a large influence on collec- 
tion efficiency. The gas flow system should be analyzed as closely 
as possible, both in the precipitator and in the associated duct- 
work. If in doubt, have a three-dimensional gas flow study made. 
Two-dimensional gas flow studies are not as accurate and may 

lead to erroneous conclusions. 


3 DIMENSION MODEL 


RESEARCH-COTTRELL, INC. Main Office and Plant: Bound Brook, New Jers@ . 
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